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2002-04910 
DERWENT ABSTRACT: 

NOVELTY - Assaying, (Ml) for an amplification product (AMP) from a first 
target polynucleotide, (TP) , comprising providing a sample that is 
suspected of containing AMP, where the AMP is a polynucleotide comprising 
a first label and a capture sequence not present in the TP at 
the same position, is new. 

DETAILED DESCRIPTION - A target polynucleotide, (TP), is amplified, 
where first primer has a tag sequence, the complement of which is formed 
on the opposite strand during amplification and is referred to as 
capture sequence (CS) , and the opposite strand is referred to as 
an amplification product (AMP) has a label; probe conjugated to substrate 
specific to CS, is contacted with AMP to form AMP detection complex. 
Assaying (Ml) for an AMP from a first TP, comprises providing a sample 



that is suspected of containing AMP, where the AMP is a polynucleotide 

comprising a first label and a capture sequence not present in 

the TP at the same position, where the AMP is formed by primer extension 

from a template, where the template comprises a complement to the TP and 

a target noncomplementary region, where the capture sequence is 

a complement to the target noncomplementary region, providing a substrate 

that is conjugated to a first capture probe, contacting the 

sample with the capture probe under a first set of 

hybridization conditions, where the capture probe can bind to 

the capture sequence under the first set of hybridization 

conditions and determining if the first label is associated with the 

substrate. INDEPENDENT CLAIMS are also included for the following: (1) 

forming (M2) an AMP detection complex for assaying a sample for a first 

TP; (2) an amplification product detection complex comprising a 

capture probe polynucleotide hybridized to capture 

sequence of labeled amplification product from a TP, where the 

capture probe polynucleotide is conjugated to a substrate, where 

the capture sequence is not present in a region of the TP which 

is amplified and is introduced into the amplification product by copying 

a template polynucleotide, the template polynucleotide comprising a 

target noncomplementary region and a region complementary to the TP, 

where the target noncomplementary region was introduced into the template 

polynucleotide by extension of a primer hybridized to the target 

polynucleotide, the primer comprising the target noncomplementary region 

and where the capture sequence is complementary to the target 

noncomplementary region; and (3) a kit for assaying for an AMP from a TP 

comprises a substrate attached to a capture probe, a first 

primer comprising a 3' end a first target complementary region located at 

the 3' end of the first primer, and a first target noncomplementary 

region that is not complementary to the first TP at a position 3 ' of a 

sequence to which the first target complementary region can hybridize, a 

second primer, label, housing for retaining the substrate, first primer, 

second primer, and a label and instruction provided with the housing that 

describe how to use the components of the kit to assay a sample by 

forming an AMP from the TP using the first and second primers that 

comprises the label and a capture sequence that is 

complementary to the target noncomplementary in the first primer, where 
the capture sequence can bind to the capture probe . 

BIOTECHNOLOGY - Preferred Method: In (Ml) the capture 
probe is a polynucleotide, substrate is from micorsphere, chip, slide, 
multiwell plate, a membrane, an optical fiber, and an optionally porous 
gel matrix, more preferably slide. The substrate is preferably conjugated 
to several different capture probe polynucleotides having 
corresponding different sequences, where each of the different 
capture probes can selectively bind to a corresponding different 
capture sequence on a corresponding different AMP. The substrate 
is preferably a first microsphere comprising a first spectral code 
comprising a first semiconductor nanocrystal and first fluorescence 
characteristics, where the first semiconductor nanocrystal comprises: (a) 
a core selected from ZnS, ZnSe, ZnTe , CdS, CdSe, CdTe, HgS, HgSe, HgTe, 
MgS, MgSe, MgTe , CaS, CaSe, CaTe , SrS, SrSe, SrTe, BaS , BaTe , GaN, GaP, 
GaAs, GaSb, InN, InP, InAs , InSb, AIAs , AIP, AIS, Ge , Si, Pb , PObSe, 
PbSe, their alloy or their mixture, more preferably the core is a CdSe; 
(b) a shell, preferably ZnS. The AMP is produced by a process comprising 
incorporation of a nucleotide comprising the first label into AMP using a 
polymerase or extension of a primer using a polymerase to form AMP, where 
primer comprises the first label, where the first label comprises an 
agent selected from chromophore; lumiphore; fluorophore preferably 
semiconductor nanocrystal, fluorescent dye, lanthanide chelate, a green 
fluorescent protein, more preferably is a lanthanide chelate selected 
from europium chelate, terbium chelate and a samarium chelate; chromogen; 
hapten; antigen; radioactive isotope; magnetic particle; metal 
nanoparticle; enzyme preferably alkaline phosphatase, horseradish 
peroxidase, beta-galactosidase , glucose oxidase, bacterial luciferase, an 



insect lucif erase and sea pansy lucif erase; antibody or binding portion 
or their equivalent; aptamer; and one member of a binding pair; or an 
agent selected from avidin, streptavidin, digoxigenin and biotin. The 
method preferably comprises determining if the first label, preferably a 
fluorophore, is associated with the substrate comprises applying a light 
source to the substrate that can excite the fluorophore, and determining 
if a fluorescence emission from the fluorophore occurs from the 
substrate. The sample is preferably assayed for the presence of AMP or to 
determine its amount, where AMP is produced at a detectably higher level 
from at least one allele of a locus having at least two alleles. When the 
substrate is a first microsphere, (Ml) further comprises assaying the 
sample for containing a second, third and fourth AMP from a second, third 
and fourth TP, where second AMP from second TP and is further contacted 
under a second set of hybridization conditions with a second 
capture probe conjugated to a second microsphere, where the 
second capture probe is a polynucleotide, the second 
microsphere can be the first microsphere or a different second 
microsphere, the second microsphere is a different second microsphere 
comprising a second spectral code comprising second fluorescent 
characteristics, the second spectral code distinguishable from the first 
spectral code, the second capture probe can hybridize to the 
second AMP under the second set of hybridization conditions, the second 
AMP comprises a second label, which can be the first label when the 
second microsphere is a different second microsphere or can be a 
different second label, and determining if the second label is associated 
with the second microsphere, where the first and the second AMPs are 
produced from a single locus, or differ by a single nucleotide. The 
substrate is further conjugated to a second/third/fourth capture 
probe, where the second/third/f ourth capture probe can 
preferentially bind to a second/third/fourth sequence on a 
second/third/fourth AMP, second/third/fourth comprising a 
second/third/f ourth second/third/fourth label that can be the same as or 
different than the first label and/or the second label where the binding 
the second/third/fourth AMP to the second/ third/fourth capture 
probe can be independently determined. In (M2) , after altering the sample 
conditions to allow dissociation of the second primer extension product 
from the first primer extension product, the sample is further contacted 
with the first and second primers under conditions in which the first and 
second primers can hybridize to the second and first primer extension 
products, respectively, and be extended to form several first and second 
primer extension products, where altering the sample conditions to allow 
dissociation of the first and second primer extension product from the 
first target polynucleotide and first primer extension product, 
respectively comprises heating the sample. (M2) further comprising 
removing single -stranded polynucleotides from the sample prior to 
altering the sample conditions to allow dissociation of the second primer 
extension product from the first primer extension product, where removing 
single-stranded polynucleotides are removed preferably by adding a 
thermolabile single- stranded nuclease to the sample under conditions and 
for a time sufficient to digest single- stranded polynucleotides in the 
sample, and then heating the sample to inactivate the single-stranded 
nuclease. In {M2) , the first TP is at least one allele of a locus 
comprising a second allele, and where the first primer preferentially 
hybridizes to and is extended from the at least one allele as compared to 
second allele, where first and second primers has at least one mismatch 
with the second allele at one of the five 3' nucleotide of the first 
primer, and at least one allele and the second allele differ by a single 
nucleotide polymorphism. The method further comprises contacting the 
sample with a flanking primer has a lower melting point for hybridization 
to the first target polynucleotide than the first primer that is 
complementary to the first target polynucleotide and can be extended to 
form a flanking primer extension product, where the flanking primer is 
complementary to the first target polynucleotide at a flanking position 
that is 5' to a position at which the first target complementary region 



is complementary to the first target polynucleotide. (M2) further 
comprises forming a second AMP detection complex for assaying the sample 
for second TP. Utilizing a third and a fourth primer. Preferred Kit: The 
label is provided conjugated to a nucleotide which can be incorporated 
into the ANP, The label is provided conjugated to the second primer, the 
substrate is attached to a plurality of different capture 
probes, where each of said different capture probes is attached 
at an identifiable location on the substrate, where each of said 
different capture probes can preferentially hybridize to a 
corresponding different AMP, each of the corresponding different AMPs 
comprising a label that can be the same or different as the label on the 
other corresponding different AMPs and where the instructions further 
describe how to use the components to the kit to assay the sample for 
each of the corresponding different AMPs. M2 comprises: (a) providing a 
first and second primer; where first primer comprising a 3 ' end a first 
complementary region that is complementary to the first polynucleotide, 
first complementary region located at the 3'- end of the first primer, 
and a first target non complementary region that is not complementary to 
the first TP at a position at 3 ' of a sequence to which the first target 
complementary region can hybridize, the first primer comprising a 3 ' -end 
and a first label; (b) providing the sample the sample suspected of 
containing the first TP; (c) contacting the sample with the first primer 
under conditions in which the first target complementary region can 
hybridize to the first TP and the first primer can be extended to form a 
first primer extension product; (d) altering the sample condition to 
allow disassociation of the first primer extension product from the first 
target polynucleotide, where the 3 ' -end of the first primer is 
complementary to the first primer extension product at a position in the 
first extension product that is 3 ' to the first target complementary 
region; (e) contacting the sample with the first primer under conditions 
in which the first can hybridize to the first primer extension product 
and be extended to form a first extension product comprising a first 
capture sequence that is the complement of the first target non 
complementary region and does not exist elsewhere in the first primer 
extension product, where the first primer extension product is the AMP; 
(f) altering the sample condition to allow dissociation of the first 
primer extension product from the first extension product; and (g) 
contacting the sample with a first capture probe conjugated to 
a first substrate where the contacting takes place under conditions in 
which the first capture probe can bind to the first 
capture sequence of the second primer extension product to form 
an AMP detection complex. 

USE - (M2) is useful for forming an AMP detection complex for 
assaying a sample for first TP, The method further comprises determining 
if the first label is associated with the first substrate, where AMP is 
produced at a detectably higher level from at least one allele of a locus 
having at least two alleles and the first substrate preferably a first 
microsphere comprising a first spectral code is identified by decoding 
the spectral code which is preferably performed prior to, simultaneously 
or subsequent to determining if the first label from the second primer is 
associated with a substrate, first TP, preferably single-stranded or 
double -stranded DNA or RNA and a polymerase, 

preferably DNA polymerase having reverse transcriptase activity is used 
to form the first primer extension product (claimed) . (Ml) is useful for 
particular polynucleotide sequences, whether based on SNPs, conserved 
sequences, or other features or useful in a wide variety of different 
applications. The method is useful for pharmacogenetic testing, such 
methods ca be used in a forensic setting to identify the species or 
individual which was the source of a forensic specimen. Polynucleotide 
analysis methods can also be used in an anthropological setting. 
Paternity testing is another area, as is testing for compatibility, 
between prospective tissue or blood donors and patients in need, and in 
screening for heredity disorders. (Ml) is also useful for studying gene 
expression in response to a stimulus. Other applications include human 



population genetics, analyses of human evolutionary history, and 
characterization of human haplotype diversity. The method is useful to 
detect immunoglobulin class switching and hypervariable mutation of 
immunoglobulins, to detect polynucleotide sequences from contaminants or 
pathogens including bacteria, yeast, viruses, for HIV subtyping to 
determine the particular strains or relative amounts of particular 
strains infecting an individual, and can be repeatedly to monitor changes 
in the individuals predominant HIV strains, such as the development of 
drug resistance or T cell tropism; and to detect single nucleotide 
polymorphisms, which may be associated with particular alleles or subsets 
of allele. Over 1.4 million different single nucleotide polymorphisms 
(SNPs) in the human population have been identified. The method is also 
useful for mini- sequencing and for detection of mutations. Any type of 
mutation can be detected, including without limitation SNPs, insertions, 
deletions, transitions, transversions , inversions, frame shifts, triplet 
repeat expansions, and chromosome rearrangements. The method is useful to 
detect nucleotide sequences associated with increased risk of diseases or 
disorders, including cystic fibrosis, Tay-Sachs, sickle-cell anemia, etc. 
The method is useful for any assay in which a sample can be interrogated 
regarding an amplification product from a target polynucleotide. Typical 
assays involve determine the presence of the amplification product in the 
sample or its relative amount, or the assays may quantitative or 
semi -quantitative . Results from such assays can be used to determine the 
presence or amount of the target polynucleotide present in the sample. 
The above methods are particularly useful in multiplex settings where 
several TP are to be assayed. 

EXAMPLE - 80 mul of 10 micron polysciences beads were spun down per 
conjugation reaction. The supernatant was removed and the beads were 
resuspended in 100 mul pf imidazole buffer. The beads were spun down 
again and the supernatant removed. The beads were again washed in 
imidazole buffer. After the second wash, the beads were resuspended in 20 
mul imidazole buffer. 2.0 mul of 100 muM oligonucleotide and 100 mul of 
200 mM 1- (3 - (dimethyl-amino) -propyl) -ethylcarbodiimide hydrochloride 
(EDO made fresh imidazole buffer pH 7 . 0 were added to the beads. The 
beads were then incubated for 4 hours at room temperature with shaking. 
The beads were then spun down, the supernatant removed, and the beads 
were resuspended. This step was then repeated. The beads were then again 
spun down, the supernatant was removed and the beads were resuspended in 
100 mul of water, this step was also repeated. The beads were then spun 
down, the supernatant removed and the beads were resuspended in 45 mul of 
PBS pH 7.4. An amplification reaction was carried out using IX Amplitaq 
Stoffel buffer (10 mM Tris-HCl, 10 mM KCl , pH 8.3, 200 muM each dNTP) , 25 
mM Magnesium chloride, 2.5 U Amplitaq Stoffel enzyme, 200 mM 
reverse primer (5 ' -biotin-TTCAGTGCCAACCGCCTCAC- 3 ' ) , 100 
nM forward primer ( 5 ' -GCAATAGGTTTTGAGGGGCATggttgtggaa 
gaggac-3'), 100 nm forward primer 

(5 • -TTCTGGGCCACTGACTGATTTggttgtggaagagaac-3 ' ) (where target 
noncomplementary regions are in capital letters and target-specific 
region of the primer are in lowercase letters) , 1 ng/mul genomic DNA. The 
heat denatured amplicon was added to 2 . 5 mul of conjugated beads in 85 
mul of hybridization buffer. The beads was spun down, by supernatant 
removed and then resuspended in 100 mul 1.5XSSPE (225 mM MaCl) , 0.1% 
sodium dodecyl sulfate. The bead were again spun down and the supernatant 
removed to wash away excess amplicon. The beads were then resuspended in 
50 mul of PBS/BSA. 0.5 mul of 0.2 mg/ml streptavidin-Cy-Chrome dye was 
added and incubated with the beads for 1 hour at room temperature. The 
beads were then spun down and resuspended in 400 mul PBS pH 7.4. The 
beads were analyzed on flow cytometer in PBS pH 7.4. The unique 
capture sequence -tagged amplicon showed sequence-specific 
hybridization to its complement attached to beads. Both alleles present 
in the heterozygous sample could be independently amplified and 
identified, and heterozygous samples could be distinguished from 
homozygous samples. (85 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Determining the presence or absence of a first allele of a DNA 
sequence in a DNA sample, or the presence or absence in a DNA sample of 
at least two allelic DNA sequence haplotypes or alternative alleles of a 
DNA sequence, comprising: (a) using two PGR primers having only a single 
difference between them; and (b) monitoring the amount of amplicon 
produced in each reaction by measuring fluorescent emission from a 
quantitation reagent, is new. 

DETAILED DESCRIPTION - Determining the presence or absence of a 
first allele of a DNA sequence element in a DNA sample, or the presence 
or absence in a DNA sample of at least two allelic DNA sequence 
haplotypes or alternative alleles of a DNA sequence element, where the 
element/haplotype/allele (D) is at least seven bases in length and 
differs in sequence in at least one position from the second 
element/haplotype/allele, comprising: (a) providing a first PGR, 
comprising: (i) the DNA sample; (ii) a first forward 
primer (PI) comprising a 3' end having at least seven bases that 
are exactly complementary to the first (D) ; and (iii) a reverse 
primer (P2) that participates with (PI) in PGR (b) providing a 
second PGR comprising: (i) the DNA sample; (ii) a second forward 
primer (P3) comprising a 3' end having at least seven bases that 
are exactly complementary to the second (D) ; and (iii) a reverse 
primer (P4) that participates with (P3) in PGR; (c) incubating 
the first and second PGR under cycle conditions in which the primers are 
extended by a polymerase; (d) monitoring the amount of amplicon produced 
in each reaction by measuring fluorescent emission from a quantitation 
reagent sensitive to the amount of double- stranded polynucleotide present 



in each reaction where such monitoring occurs automatically no less often 
than every fifth PGR temperature cycle; and (e) comparing the 
fluorescence in each reaction, thus determining the presence or absence 
of the first allele, or whether the first or second haplotyope or allele 
is present in the sample, is new. 

BIOTECHNOLOGY - Preferred Method: The polymerase is DELTATaq or 
Sso7d-DELTATaq. The step of comparing the fluorescence in each reaction 
involves determining the total amount of fluorescence in each reaction, 
or determining Ct . The allelic haplotype elements are at least 5000 bp 
apart . 

USE - The method is useful for determining the presence or absence 
of a first allele of a DMA sequence element in a DNA sample, 
distinguishing the presence or absence in a DNA sample of at least two 
allelic DNA sequence haplotypes, and for distinguishing the presence or 
absence in a DNA sample of at least two alternative alleles of a DNA 
. sequence element (claimed) . The method is useful for scoring the presence 
or absence of particular polymorphisms and haplotypes in a DNA sample. 

ADVANTAGE - The method provides for a specific assay for a 
particular polymorphism, that can be set up for the cost of synthesizing 
3 or 4 primer oligonucleotides, run with little more difficulty and for 
little more marginal cost than two small-scale PGR reactions, using only 
common laboratory equipment. The assay combines allele- specif ic PGR with 
some of the technology used for quantitative PGR, along with surprising 
observation that simple rules are sufficient to design reliable assays 
with little or no experiments. 

EXAMPLE - A 475 bp portion of the human cytochrome P450 gene CYP2D6 
(GenBank Accession M33388, nucleotides 3265-3729) was amplified using 
primers Al (forward) (AGGGGGTTCTCGGTG) and A5 (reverse) 

(ATGTCGTTTGGGAAACCGAT) , and cloned into a TA cloning vector. Three PGR 
primers identical in sequence to primer Al except for a single difference 
at their 3' terminal bases, primers A2 (AGGGGCTTCTGGGTG) , A3 

(AGGCGGTTCTCCGTA) and A4 ( AGGCGCTTGTGCGTT) , were used to re-amplify the 
CYP2D6 fragment, along with reverse primer A5 , to 

generate the point mutations A, C and T at nucleotide 3280 (G was present 
in the most common allele in most human populations) . The three amplicons 
were cloned as above. In order to understand the effect of amplicon size, 
an additional reverse primer A6 {GTCCAGCGAGTTCTTGC) , 

was designed to generate a much smaller amplicon of 57bp. Differential 
amplified polymorphism (DAP) was performed using a DNA Engine Opticon 
Continuous Fluorescence Detection Thermal Cycler. All reactions contained 
the double- stranded DNA-dependent 

fluorescent dye SYBR Green I, Increase in fluorescence was used to trace 
the increase in DNA amount in each cycle. Opticon Monitor software was 
used to determine the threshold cycle for each reaction. Reactions were 
performed in 32 sets of duplicates, with each set containing 300 nM of 
one or primers A1-A4 and 300 nM of one of primers A5 and A6 . Each 
reaction also contained 105 copies of one of the four the template DNA 
clones. All perfect match conditions gave much lower Ct than all mismatch 
conditions. Long (475bp) and short (57bp) amplicons gave very similar 
results. For each template and amplicon length, the Gt value for the 
perfect match condition was subtracted from all Gt values, and Ct values 
were arranged in descending order. Minimum DELTACt values were greater 
than 10. It has been reported that derivatives of Taq polymerase with 
5 '-3' exonulcease domain removed (generally termed delta-Taq) were less 
likely to extend a 3' mismatch. The experiment was repeated, data from 
both replicates were reproducible. The minimum DELTACt for any mismatch, 
condition relative to the perfect match on the same template was 14.9. 
Many of the DELTACt values would have been higher, but the experiment was 
terminated at 4 0 cycles. The experiments showed that StH was effective at 
distinguishing correctly base-paired primers from incorrectly base-paired 
primers. (36 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Extending primer or pair of primers (I) using an enzymatic 
cycle primer extension reaction below SOdegreesC, is new. 

DETAILED DESCRIPTION - Extending (Ml) a primer or a pair of primers 
(I) using an enzymatic cycle primer extension reaction at temperatures 
below SOdegreesC, involves mixing a template DNA with (I) and a natural 
or modified form of a moderately thermostable DNA polymerase (DP) from 
Bacillus stearothermophilus , B . caldotenax or B . caldolyticus , or is in 
solution containing 10-20% (volume/volume) (v/v) glycerol, ethylene 
glycol or its mixture, under conditions that cycle reaction temperature 
fluctuates between melting temperature of 70degreesC and annealing 
temperature of 37degreesC, so that DP repeatedly extends (I) . An 
INDEPENDENT CLAIM is also included for a dry or liquid ready-to-use 
reaction mixture (II) suitable for use in low- temperature cycle primer 
extension reaction at a temperature below SOdegreesC, comprising a 
moderately thermostable, natural or modified DNA polymerase from 
B . stearothermophilus , B. caldotenax or B . caldolyticus , that is pre-mixed 
with an enzymatic DNA primer extension reaction component suitable for 
use in DNA amplification or for specific extension terminations with 
dideoxyribonucleotide analogs. 

BIOTECHNOLOGY - Preferred Method: The glycerol, ethylene glycol or 
its mixture is present in 15% (v/v) , and DP has an optimum enzymatic 
activity at 65degreesC, and has an amino acid sequence that shares not 
less than 95% homology of a DNA polymerase isolated from 
B . stearothermophilus, B. caldotenax or B . caldolyticus . (Ml) further 
involves repeating the cycle primer extension reaction. The copies of a 
selected segment of a double -stranded DNA 
are amplified in the presence of a forward primer and 
a reverse primer to the template by repeated heating 

and cooling cycles. The forward and reverse primers may be of varying 
lengths. Preferably in (Ml), molecules of a single primer of various 
lengths are extended with specific nucleotide terminations in the 
presence of ddNTPs or their analogs for cycle sequencing. Preferred 
Reaction Mixture: (II) is pre-distributed into microcentrif uging tubes or 
in multiple-well plates, and remains stable at 22 -25degreesC for at least 
8 weeks. The moderately-stable DP is natural or modified DP from the 
above mentioned organisms, or a moderately thermostable DP which has an 
amino acid sequence that shares not less than 95% homology of a DNA 
polymerase isolated from B . stearothermophilus , B. caldotenax or 
B . caldolyticus . 

USE - For extending primer or pair of primers (I) using enzymatic 
cycle primer extension reaction below SOdegreesC. (Ml) is useful for 
extending the molecules of a primer annealed to a DNA template for direct 
cycle sequencing of in vitro amplified double -stranded 
DNA products without prior isolation or purification, which 
involves mixing diluted crude amplified reaction product with an excess 
amount of a sequencing primer, the four standard dideoxynucleoside 
triphosphate (ddNTP) terminators or their corresponding analogs, a native 
or modified form of a moderately thermostable DNA polymerase chosen from 
B . stearothermophilus , B . caldotenax or B . caldolyticus , a suitable 



concentration of dNTP, and a composition comprising a buffer in a 
solution containing 10%-20% of glycerol; ethylene glycol or their 
mixture, and effecting cycle primer extension reaction (s) at a 
temperature below SOdegreesC for sufficient number of times to extend the 
sequencing primer molecules to desired lengths terminated specifically by 
ddNTPs or their corresponding analogs. The in vitro double- 
stranded DNA products employed in the method are 
generated by (Ml) (all claimed) , 

ADVANTAGE - At the above mentioned concentration range, glycerol 
and/or ethylene glycol provide reduced melting temperature of the DNA 
template, and also increased the polymerization activity of the 
moderately thermostable DP. The methods use highly progressive moderately 
thermostable DP from B . stearothermophilus , B.caldotenax or 
B . caldolyticus . These polymerases have an optimum reaction temperature at 
65degreesC, but are rapidly inactivated above VOdegreesC, thus are useful 
as polymerizing enzymes for cycle primer extension to over some of the 
shortcomings of heat-resistant DNA polymerase. 

EXAMPLE - Effect of glycerol on 5 '-3' polymerization activity of 
moderately thermostable DNA polymerases was tested as follows . The 
remaining activity of Est -II DNA polymerase (produced according US 
6165765) in the presence of different concentrations of glycerol was 
determined as follows. In a series of 7 0.5 ml microcentrifuge tubes were 
added, 5 microl of 5X reaction buffer, 1 microl of 1 mM dNTPs and 1 
microl of calf thymus DNA. The mixture above was firstly evaporated by 
Speed-Vacuum, then varying final concentrations of glycerol 0%, 10%, 13%, 
20%, 30%, 40%, 50% in each reaction mixture were achieved by adding an 
appropriate amount of glycerol stock solution to the above 
microcentrifuge tubes. All these tubes were incubated at 65degreesC for 
30 min. Then each of the reaction mixtures was pipetted onto a DE-81 
filter. After all of the fluid had evaporated, the amount of 
radioactivity on each filter was measured with scintillation and recorded 
as XI. Thereafter, the filters were washed three times with 0.3 M Na2HP04 
solution at room temperature, 10 minutes each time, dried at room 
temperature and then the amount of radioactivity on each filter was 
measured again and recorded as X2 . The incorporation ratio was X2/X1. The 
remaining activity (%) was calculated. Results showed that a low 
concentration of glycerol that did not exceed 2 0% (v/v) increased the 
enzymatic activity of Bst-ll DNA polymerase. However, at higher 
concentrations glycerol exhibited an inhibitory effect on the enzyme. (61 
pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - A nucleic acid amplification method comprising providing a 
closed circular padlock probe molecule, a target nucleic acid molecule, a 
forward primer, a reverse primer, 

dNTPs, and a first DNA polymerase to form a reaction mixture, is new. 
DETAILED DESCRIPTION - A nucleic acid amplification method 



comprising: (a) providing a closed circular padlock probe molecule, a 

target nucleic acid molecule, a forward primer, a 

reverse primer, dNTPs, and a first DNA polymerase to 

form a reaction mixture; (b) creating a multi-tailed complex; (c) 

activating a second DMA polymerase, which is thermostable; and (d) 

thermocycling the multi-tailed complex. INDEPENDENT CLAIMS are also 

included for the following: (1) a nucleic acid molecule amplification kit 

comprising: (a) a forward primer and a 

reverse primer; (b) a ligase enzyme; (c) a first 

polymerase enzyme; (d) a linear padlock probe molecule comprising a 3' 

terminal region, a 5 ' terminal region, and a spacer region, which 

contains binding sites for the forward primer and the 

reverse primer; and (e) a second polymerase enzyme that 

is different from the first polymerase enzyme and is a thermostable 

enzyme; (2) detecting a target nucleic acid molecule or several target 

nucleic acid molecules in a sample; (3) a closed tube nucleic acid 

molecule amplification method comprising: (a) providing a target nucleic 

acid molecule, a ligase enzyme, a forward primer, a 

reverse primer, dNTPs, and a first DNA polymerase in a 

reaction tube; (b) sealing the reaction tube; (c) creating a closed 

circular padlock probe molecule; (d) creating a multi-tailed complex from 

the closed circular padlock probe molecule; (e) activating a second DNA 

polymerase, which is a thermostable DNA polymerase; and (f ) thermocycling 

the multi-tailed complex; and (4) a padlock probe amplification primer 

comprises: (a) a sequence (SI); or (b) a sequence of 15-75 nucleotides; 

where at least one nucleotide base contained in the primer is a 

non-informative base analog. (SI) is 5 ' -actagagctgagaca-3 ' ; 

5 ' -actagagttcagaca-3 ' ; 5 ' -actagagctgagacatgacga-3 ' ; 5 ' - 

actagagttcagacatgacga-3 ' ; 5 ' -actagagctgagacatgacgagtc - 3 ' ; 

5 ' -actagagttcagacatgacgagtc-3 ' ; 5 ' -actagagctgagacatgacgagtcgca-3 ' ; or 

5 ' -actagagttcagacatgacgagtcgca-3 ' . 

BIOTECHNOLOGY - Preferred Method: The first DNA polymerase is Bst 
LF. The second DNA polymerase is a polymerase enzyme derived from Thermus 
aquations, Pyrococcus species, Thermococcus litoralis or Pyrococcus 
f uriosus . The second DNA polymerase is a recombinant thermostable 
polymerase, which is an antibody-inactivated polymerase or a chemically 
inactivated polymerase. The reaction mixture further contains a strand 
displacement factor, where the reaction mixture is incubated for 1-30 
minutes or 3-20 minutes at 50-70 degrees C prior to thermocycling. The 
nucleic acid amplification method further comprises denaturing the first 
DNA polymerase. The target nucleic acid molecule is: (a) a 
single -stranded DNA or RNA molecule; (b) a double- 
stranded DNA or RNA molecule; (c) a plasmid or its 

fragment; (d) a genomic DNA or its fragment; (e) a viral DNA or its 
fragment; (f) a viral RNA or its fragment; (g) a mRNA; (h) a 
mitochondrial DNA or its fragment; or (i) a chromosomal DNA or its 
fragment. The 5' terminal region of the forward or reverse 
primer is a tailed primer molecule. At least one of the 
forward primer or reverse primer 

is: (a) a hairpin primer that has a loop region containing a restriction 
endonuclease cleavage site; or (b) detectably labeled that contains a 
molecular energy transfer mechanism. At least one of the forward 
primer or reverse primer contains at least 

one polarity switch, or at least one non- informative base analog, 
preferably nitropyrrole or nitroindole. Detecting a target nucleic acid 
molecule in a sample comprises: (a) providing a target nucleic acid 
molecule, a linear padlock probe molecule, a ligase enzyme, a 
forward primer, a reverse primer, 

dNTPs, and a first DNA polymerase; (b) creating a closed circular padlock 
probe molecule; (c) creating a multi-tailed complex from the closed 
circular padlock probe molecule; (d) activating a second DNA polymerase; 
(e) thermocycling the multi-tailed complex with the second DNA 
polymerase; and (f) detecting the amplification product of the 
multi-tailed complex. Alternatively, the method comprises: (a) providing 



a target nucleic acid molecule, a closed circular padlock probe molecule 
topologically linked to the target nucleic acid molecule, a 
forward primer, a reverse primer, 

dNTPs, and a first DNA polymerase; (b) creating a multi-tailed complex 
from the closed circular padlock probe molecule; (c) activating a second 
DNA polymerase; (d) thermocycling the mult i -tailed complex with the 
second DNA polymerase; and (e) detecting the amplification product of the 
multi-tailed complex. Detecting several target nucleic acid molecules in 
a sample comprises: (a) providing several target nucleic acid molecules, 
several linear padlock probe molecules capable of annealing to several 
distinct target nucleic acid molecules, a ligase enzyme, dNTPs, and a 
first DNA polymerase; (b) creating at least two closed circular nucleic 
acid molecules, where each of the closed circular nucleic acid molecule 
is topologically linked to a distinct target nucleic acid molecule; (c) 
providing for each member of the two closed circular nucleic acid 
molecules, a forward primer and a reverse 

primer; (d) creating a multi-tailed complex for each of the 
distinct target nucleic acid molecules; (e) activating a second DNA 
polymerase; (f) thermocycling at least two distinct multi-tailed 
complexes with the second DNA polymerase; and (g) detecting the 
amplification products of the multi-tailed complexes. A real-time 
detection instrument performs the detection of the amplification products 
of the multi-tailed complexes. At least one of the two closed circular 
nucleic acid molecules, where the 5' terminal region of the forward or 
reverse primer does not hybridize to the closed 

circular nucleic acid molecule. The ligase enzyme used in the closed tube 
nucleic acid molecule amplification method, is a thermolabile ligase 
enzyme. At least one dNTP is a caged dNTP. Preferred Primer: The 
non-informative base analog is nitropyrrole or nitoindole, or a polarity 
switch . 

USE - The methods are useful for detecting and amplifying specific 
nucleic acid molecules from a sample used for genotyping, pharmogenetics , 
detecting specific point mutations, detecting polymorphism, detecting 
rare events such as in cancer cells, allotyping, detecting genetic 
diseases, detecting aneuploidy, detecting microsatellite changes or 
detecting microbes or nucleic acid containing compositions. The methods 
are also useful in detecting infectious diseases caused by bacterial, 
viral, parasitic or fungal agents. The resistance of various infectious 
agents to drugs can also be determined using the methods. The methods can 
also be used in forensic areas such as for human identification for 
military personnel and criminal investigation, paternity testing and 
family relation analysis, human leukocyte antigen (HLA) compatibility 
typing, or screening blood, sperm or transplantation organs for 
contamination. The methods can also be used for identification and 
characterization of production organisms like yeast for the production of 
beer, wine or cheese. 

ADVANTAGE - The present method is an improvement of the existing 
methods for amplifying padlock probes by eliminating or delaying the 
appearance of artifact products that can cause false positive results and 
improving the detectability of the probes, and also increases the 
sensitivity and speed of the assay. 

EXANPLE - No relevant example given. {51 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Diagnosing (Ml) human hereditary hemochromatosis gene (HFE) 
mutation of an individual, comprising performing single-tube 
high- throughput polymerase chain reaction (PCR) assay for detection of 
mutation in the gene at position 845 (C282Y) , is new. 

DETAILED DESCRIPTION - Diagnosing (Ml) human hereditary 
hemochromatosis gene (HFE) mutation of an individual, comprising : (a) 
investigating DNA sample from an individual for the presence or absence 
of a mutation in the HFE gene at position 845; (b) applying covalently 
non-labeled oligonucleotide primers flanking to HFE gene position 845, 
where one of the primers amplifies healthy genomic DNA and another 
amplifies mutated genomic DNA; (c) adjusting the binding strength of the 
modified oligonucleotide primers by optimizing the nucleotide sequence 
near the 3 ' -end of the primers by deliberate base mismatches, adding a 
5-50 bases long CG-tail to the 5-end of the primers; or adjusting the 
composition or concentration of ions in the solution of the polymerase 
chain reaction, in a way that the gene products, after subjecting genomic 
DNA to gene amplification process, deviates as regards to their melting 
temperatures and/or degree of amplification, effecting that the amplicons 
can be analyzed. 

BIOTECHNOLOGY - Preferred Method: In Ml, the primers preferably 
contain sequences having nucleotides that does not pair with the subject 
DNA, and the melting temperatures and amplification temperatures are 
alternatively amplicon lengths and amplification degrees, of each 
possible gene products are adjusted by a proper design of non-pairing 
nucleotides within the primers, where the primers are characterized by: 
3 ' end of an oligonucleotide lies in the close vicinity of the position 
845 of HFE gene, use of one forward primer including 

the sequence (SI) (nnatccaggcctgggtgctccacctnny) for amplification of 
normal DNA and one forward primer including (SI) for 
amplification of mutant DNA with one reverse primer 

amplifying both alleles or alternatively, the use of primers except that 
of one forward primer additionally contains in its 

5 ' end additional priming or non-pairing oligonucleotide tail any of the 
oligonucleotides do not hybridize with the intron sequences of the HFE 
gene. In Ml, the amplification is performed by techniques known in prior 
art while the amplification products are detected by electrophoretic 
method or by methods able to differentiate the melting temperatures of 
the gene products, and after a single amplification reaction, the gene 
products can be analyzed and the results show whether the gene material 
is healthy, homo- or heterozygous as to the single nucleotide 
polymorphism of the HFE gene. The oligonucleotide primers are exploited 
with a DNA to be diagnosed in a single-tube reaction with a fluorescent 
dye, preferably SYBR Green I, or related dye able to monitor the presence 
or absence of double -stranded DNA. The 

reaction mixture is subjected to a DNA-amplif ication procedure while the 
fluorescence of the monitoring dye is followed continuously or analyzed 
after completion of the amplification reaction. The judgment of possible 
abnormalities in HFE gene is based on the existence of the position and 
number of peaks in the obtained DNA melting curve. Derivative 
fluorescence melting curves of healthy individuals, as to hereditary 
hemochromatosis, show one peak as well as the patients of the disease 
under consideration, but the peaks appear at distinct melting 
temperatures, carriers of hereditary hemochromatosis show two peaks of 
derivative fluorescence melting curves. One peak corresponding to normal 
and the other one to patient of hereditary hemochromatosis. The analysis 
reaction is performed in a single vessel and the result of the analysis 
shows whether the studied DNA belongs to a healthy, homo-heterozygotic 



individual or hereditary hemochromatosis, and with a DNA sample to be 
diagnosed. The reaction mixture with due amplification reagents which are 
subjected to a DNA amplification process in a single, preferably sealed 
reaction vessel. After the amplification process, the reaction products 
are analyzed with by electrophoretic techniques known in prior art, 
revealing the sizes of specific amplicons, followed by their analysis 
based on their location compared with standard DNA markers. The bands on 
the electrophoresis support show whether the sample belongs to a healthy, 
homo- or heterozygotic individual in respect to hereditary genetic 
hemochromatosis . 

USE - Ml is useful for diagnosing HFE mutation of an individual 
(claimed) . 

ADVANTAGE - The design of specific mismatch primers enables to 
detect both normal and mutated alleles in one PGR reaction. The reaction 
mixture does not necessarily need to be subjected to any further 
analysis. The developed method is more reliable and more economical than 
described in the prior art. The assay can be carried out without opening 
the reaction vessel since the amplification products can be analyzed 
through the transparent or opalescent tubes. This is a very remarkable 
advantage because PGR diagnostic laboratories tend to be contaminated 
readily by the reaction products. However, the PGR products can be also 
subjected to traditional detection such as electrophoresis on agarose 
gel . 

EXAMPLE - More than 2 00 subjects for the G282Y mutation were tested. 
The DNA extraction was carried out using the salting-out principle. The 
genome DNA was amplified by polymerase chain reaction (PGR) using 
primers: a wild type primer HFEW ( 5 ' -GGGGGGCGCCGGGGGGAGATGAGAATGAGGGGGAGA 
TGCAGGCCTGGGTGGTCCACCTCGC-3 ' and a mutant primer HFEM 
(5 • -TGATCCAGGCCTGGGTGCTCCACCTGCT-3 ' and reverse primer 
that amplified both alleles, a common primer HFECOM {5'- 

CAGGGCTGGATAACCTTGGGTGTACC-3 ' ) , and a fluorescent dye SYBR Green I, that 
can detect double -stranded DNA ( 

dsDNA) . Negative control reactions containing water in place of 
DNA were included in each batch of PGR reactions to exclude appearance of 
contamination. The PGR products were analyzed on gel, where the amplicons 
were sized using a 50 base pair molecular mass marker. Mispriming and 
cross reactions were prevented by the introduction of deliberate 
mismatches between primers and template. The results showed that for each 
C282Y sample the allele specific primers accurately distinguished between 
mutant homozygote, wildtype and heterozygote . The melting of the sample 
homozygous for the 845 G showed a marked change in fluorescence between 
85 degrees C and 87 degrees C, with a clear maximum rate of change at 86 
degrees C. In contrast, the sample homozygous for the 845 A allele, 
showed a marked decrease in fluorescence between 82-84 degrees C, with a 
clear maximum rate of change at 8 3 degrees C. The heterozygous sample 
contained both fluorescent melting peaks due to the presence of amplicons 
derived from both alleles . Analysis of the products by standard slab 
electrophoresis revealed that the GC-tailed primer HFEW2 was specific for 
the wild-type G allele whereas the short primer HFEM was specific for the 
A allele . (32 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY ' An oligonucleotide (I) for detecting Salmonella toxin gene invA 
or stn mRNA, that is capable of specifically binding to Salmonella toxin 
gene invA or stn mRNA, is new. 

DETAILED DESCRIPTION - (I) that specifically binds to Salmonella 
toxin gene invA mRNA, comprises 10 contiguous bases of a sequence chosen 
from 12 sequences (S1-S12) fully defined in the specification such as 
AGACGACTGGTACTGATCGA , AGGAACCGTAAAGCTGGCTT , TAATGATGCCGGCAATAGCG , 
ATCAACAATGCGGGGATCTG, ATTTACGCGGGTCACGATAA , and CTGCGTCATGATATTCCGCC; or 
that binds to Salmonella toxin gene stn mRNA, comprises 10 contiguous 
bases of the sequence (S13-S18) AAGGTGAAAAGTATTGAGGG , 
GATAGCGGGAAAGGGATCGC, AGGCTGACTCAGGTGCTGTT , ATATTATTACTCACTCCCTG , 
GGGGCATCTGGCGGCGGGCG, or ATGAAGCGTAAAGAAAAGCT . INDEPENDENT CLAIMS are 
also included for the following: (1) amplifying Salmonella gene invA or 
stn nRNA, where a specific sequence of Salmonella gene invA or stn mRNA 
present in a sample is used as a template for synthesis of a cDNA 
employing an RNA-dependent DNA polymerase, the RNA of the formed RNA/DNA 
hybrid is digested by ribonuclease H to produce a single- stranded DNA 
which is then used as a template for producing a double- 
stranded DNA having a promoter sequence capable of 
transcribing RNA comprising the specific sequence or a sequence 
complementary to the specific sequence employing a DNA-dependent DNA 
polymerase, where double -stranded DNA in 

the presence of an RNA polymerase, produces an RNA transcription product 
which is then used as a template for cDNA synthesis employing the 
RNA-dependent DNA polymerase, involves: employing (I) and another 
oligonucleotide (11) comprising 10 contiguous bases of the sequence 
chosen from 5 sequences given in the specification such as 
AATTCTAATACGACTCACTATAGGGAGATTCCTTTGACGGTGCGATGA or 

AATTCTAATACGACTCACTATAGGGAGAGGCATCATTATTATCTTTGT ; or sequences , e.g. 
AATTCTAATACGACTCACTATAGGGAGAACCTTAATCGCGCCGCCATG and 

AATTCTAATACGACTCACTATAGGGAGACTATCGGTAACAGTGATGAT, respectively, and 
having a sequence homologous to a portion of the Salmonella gene invA or 
stn mRNA sequence to be amplified, where the first or second 
oligonucleotide includes the RNA polymerase promoter sequence at the 5 ' 
end; and (2) a kit comprising (1) and/or (II) , and optionally, reagents 
for the transcription of RNA into cDNA or amplification of nucleic acid 
molecules . 

BIOTECHNOLOGY - Preferred Method: The amplification process is a 
detection method, which is carried out in the presence of an 
oligonucleotide probe capable of specifically binding to the RNA 
transcription product resulting from the amplification and labeled with 
an intercalator fluorescent pigment. The changes in the fluorescent 
properties of the reaction solution is measured, with the proviso that 
the labeled oligonucleotide has a sequence different from those of (I) 
and (II) . The probe is designed to complementarily bind to a portion of 
the sequence of the RNA transcription product, and the fluorescent 
property changes relative to that of a situation, where a complex 
formation is absent. The probe for detecting the invA or stn mRNA 
comprises 10 contiguous bases of the sequence TCAGCATGGTATAAGTAGACAGGGCG 
(its complement) or AGCGTAGAGGCAAAAGAAAGTGGGAC (its complement) , 
respectively . 

USE - (I) is useful for detecting Salmonella toxin gene invA or stn 
mRNA (claimed) . (I) is useful as primers for amplifying the target RNA 
(Salmonella toxin gene. invA or stn mRNA or their complementary sequence) 
by nucleic acid sequence based amplification (NASBA) or 3SR at 
30-50degreesC and at a constant temperature (41degreesC) . 

ADVANTAGE - (I) allows simple, rapid and highly sensitive 
amplification and detection of target RNA. (I) achieves the effect of 
making unnecessary denaturation of RNA, prior to the amplification 
process . 



EXAMPLE - Selection of oligonucleotide which specifically bound to 
Salmonella toxin gene invA was selected as follows. Polymerase chain 
reaction (PGR) was carried out on the region of base Nos , 104-2052 of the 
base sequence of Salmonella toxin gene invA using a forward 
primer to which the promoter sequence of T7 RNA polymerase was 
added at the 5 ' end and having a sequence homologous to the base Nos . 
104-122, and a reverse primer having a sequence 

complementary to the base Nos. 2029-2052. The above PGR product was used 
as template in preparing a standard RNA by a transcription reaction. The 
PCR-produced template was then digested with a DNA polymerase, and the 
standard RNA was purified. The standard RNA was quantified by ultraviolet 
absorption at 260 nm, and then diluted, with an RNA diluent. The reaction 
solutions (containing Tris HCl buffer pH 7.5, potassium chloride, 
magnesium chloride, dithiothreitol (DTT) , ethylenediaminetetraacet ic acid 
(EDTA) , standard RNA, oligonucleotide (chosen from 12 sequences (S1-S12) 
such as AGGAACCGTAAAGCTGGCTT , TAATGATGCCGGCAATAGCG and 

ATCAACAATGCGGGGATCTG) ) were then incubated at 41degreesC for 5 min, and 
then 1 microl of 0.1 U/microl RNase H was added. The PGR tubes were 
incubated at 41degreesC for 15 min. Urea-modified polyacrylamide gel 
electrophoresis was conducted to confirm the cleaved fragments following 
the reaction, and then dyeing was carried out. When the oligonucleotide 
specifically bound to the standard RNA, the standard RNA was digested in 
this binding region to yield a digestion product having a characteristic 
chain length. Cleavages at expected positions were confirmed for 
oligonucleotides S1-S12. It was demonstrated that the oligonucleotides 
firmly bound to Salmonella toxin gene invA mRNA at 41degreesG and in a 
constant state. Detection in a various number of initial copies of 
Salmonella toxin gene invA mRNA was carried out using combinations of 
oligonucleotides as follows. The standard RNA was diluted to 
concentrations ranging from 105-102 copies/5 microl with an RNA diluent. 
In the control, only the diluent was used. A reaction solution containing 
Tris-HGl buffer, MgCl2, KCl , RNase inhibitor, DTT, dATP, dCTP, dGTP, 
dTTP, ITP, ATP, CTP, GTP , UTP, first oligonucleotide 

(TAATGATGCCGGCAATAGCG) , second ( AATTCTAATACGACTCACTATAGGGAGACATTATTATCTTT 
GTGAACT) , third (ATCAACAATGCGGGGATCTG) , intercalator fluorescent 
pigment-labeled oligonucleotide (TCAGCATGGTATAAGTAGACAGGGCG) and 
dimethylsulf oxide (DMSO) , was dispensed into PGR tubes. The RNA sample in 
an amount of 5 microl was added. After incubating the reaction solution 
for 5 min at 41degreesC, 4.2 microl of an enzyme solution , having sorbitol 
1.7%, bovine serum albumin (3 mug), T7 RNA polymerase (142 U) , and 
AMV-reverse transcriptase (8 U) was added. The PGR tube was then 
incubated at 41degreesG using a direct -measurable fluorescence 
spectrophotometer equipped with a temperature controller. The initial RNA 
amount was between 101-105 copies/30 microl. 102 copies were detected in 
13 min. A fluorescent profile and a calibration curve both depending on 
the initial concentration of the labeled RNA was obtained, which 
indicated that it was possible to quantify the target RNA present in 
unknown samples, and demonstrated that the detection of invA mRNA was 
rapid and highly sensitive. (28 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Determining (Ml) whether or not continued arbitrary DNA 
sequence existing in the genome of arbitrary biological species (BS) is 
the specific region, where the nucleotide sequence (NS) is known but its 
possibility of being gene expression region (specific region) is unclear, 
involves detecting whether or not NS that corresponds to the NS of the 
region is present in the RNA of BS . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (1) a method for determining the gene expression region in an 
arbitary region on a genome or the entire genomes, comprises repeatedly 
carrying out Ml; (2) a genomic gene which was determined to be gene 
expression region by repeatedly carrying out (Ml) ; and (3) a protein 
encoded by the above described gene. 

BIOTECHNOLOGY - Preferred Method: The specific region is a DNA 
region of 100-200 bases, The detection step is carried out by detecting 
whether or not DNA or RNA is amplified by carrying out amplification of 
DNA or RNA based on the RNA of the BS, using an oligonucleotide 
homologous to a sequence which comprises 10 or more contiguous bases and 
is positioned in the 5' end of the specific region and another 
oligonucleotide complementary to a sequence which is comprised of at 
least 10 or more contiguous bases and positioned in the 3 ' end of the 
specific region. At least one of the oligonucleotides used in the method 
has a RNA-transcriptable promoter sequence in its 5' end and 
amplification is an RNA amplification which involves: (1) synthesizing a 
DNA fragment complementary to a part of RNA of the BS by RNA-dependent 
DNA polymerase from either one of the oligonucleotides using BS-derived 
RNA as the template, thereby effecting formation of an RNA-DNA hybrid, - 
(2) forming a single-stranded DNA fragment by hydrolyzing the BS-derived 
RNA of the RNA-DNA hybrid with ribonuclease H; (3) synthesizing a DNA 
fragment complementary to the single- stranded DNA fragment by 
DNA-dependent DNA polymerase from the other oligonucleotide using the 
single-stranded DNA fragment as the template, thereby effecting formation 
of a double- stranded DNA fragment having a 

promoter sequence capable of performing transcription of RNA as a part of 
the RNA of the BS or RNA complementary to it; (4) forming RNA 
transcription product from the double -stranded 

DNA using RNA polymerase; and (5) repeating the all the above 
steps using the RNA transcription product as the template. Preferably, 
detecting whether or not DNA or RNA is amplified is carried out by 
carrying out the amplification in the presence of an oligonucleotide 
probe which can specifically bind to the DNA or RNA formed by the 
amplification and is labeled with an interacting fluorescence dye, 
provided that the oligonucleotide is a sequence which does not form 
complementary bonding with any one of the above mentioned 
oligonucleotides, and measuring the change in a fluorescence 
characteristic of the reaction solution. The probe is capable of 
performing complementary binding with at least a part of the sequence of 
the DNA or RNA transcription product formed by the amplification to 
change the fluorescence characteristic as compared with the case in which 
the complex is not formed. 

USE - For determining whether or not a continued arbitrary sequence 
existing in the genome of an arbitrary BS is the specific region, where 
the nucleotide sequence is unknown but its possibility of being a gene 
expression region is unclear. The method is repeatedly carried out for 
determining gene expression region in arbitrary region on genome or the 
entire genome (claimed) . 

ADVANTAGE - The determination can be effected within a short period 
of time because the amplification is completed within a markedly short 
time of 10 minutes. The method has high sensitivity, which enables 
amplification of even several pg of RNA containing the specific region, 
and also the possibility of contamination of RNA by DNA is excluded. 



EXAMPLE - Establishment of gene expression region was carried out as 
follows. As the genomic region, a region composed of 900 base pairs 
prepared from a Gl strain, a genetically engineered transformed methanol 
assimilating yeast strain was selected. When induced by methanol, the Gl 
strain expressed a human interleukin { IL) -6R- IL- 6 fusion protein composed 
of one polypeptide chain of 397 amino acid residues. The region composed 
of 900 base pairs was divided into five specific regions each having 180 
base pairs. The mRNA expressing mode of the region was also already 
known. The specific region 1 (base numbers 1 to 180) contained 159 base 
pairs of a non- transcription region and 21 base pairs of a transcription 
region. Each of the specific region 2 (base numbers 181 to 360) , specific 
region 3 (base numbers 361 to 540) , specific region 4 (base numbers 541 
to 720) and specific region 5 (base numbers 721 to 900) contained only a 
transcription region. Oligonucleotide (primer) sets (forward 
primer F (IF-SF) , reverse primer R (1R-5R) 

and scissor probe S (1S-5S)) were synthesized for each of the above five 
specific regions, that have specific sequences as given in specification. 
RNA amplification (TRC; transcription reverse transcription concerting 
amplification) was carried out using forward and reverse primers and 
scissor probe. In the TRC, a specific region cannot be amplified when it 
was not located at the 5 '-terminal of mRNA. The scissor probe was an 
oligonucleotide (DNA) to be used in the case for locating the specific 
region of the 5 '-side of mRNA by complementarily binding it to the 
5 '-side of the specific region and cutting the complementarily bounded 
region by the action of a ribonuclease . An mRNA sample of the strain Gl 
was prepared by the following method- The strain was inoculated into 3 ml 
of BMGY (Bacto Yeast Extract 10 g/1, Bacto Peptone 20 g/1, Yeast Nitrogen 
Base without amino acids 1.34 g/1, 100 mM potassium phosphate buffer, pH 
6.0, glycerol 10 g/1 and biotin 0.4 mg/1) medium, and cultured at 28 
degrees Centigrade for 24 hours. A 100 microlitres portion of the culture 
broth was inoculated into 3 ml of BMGY (Bacto Yeast Extract 15 g/1, Bacto 
Peptone 30 g/1 and other components having the same composition of the 
above BMGY) medium, and cultured at 28 degrees Centigrade for 16 hours. 
After confirmation of the depletion of methanol, 100 microlitres of 
methanol was added to the medium to induce expression of the human 
interleukin (IL) -6R-IL-6 fusion protein. Two hours after the addition of 
methanol, the cells were collected and subjected to cell wall lysis. 
Next, mRNA was prepared. Determination of gene expression region by RNA 
amplification was carried out as follows. The mRNA was diluted to 200 
ng/5 microlitres. A 20.8 microlitres portion of a reaction solution 
comprising 0.16 microMolar of scissor probe, 1 microMolar of 
forward primer, 1 microMolar of reverse 

primer was added with 5 microlitres of the above RNA sample. This 
reaction solution was incubated at 65 degrees Centigrade for 15 minutes 
and then at 41 degrees Centigrade for 5 minutes, and then 4.2 microlitres 
of an enzyme solution comprising 1.7% of sorbitol, 3 micrograms of bovine 
serum albumin, 142 U of T7 RNA polymerase, 8 U of AMV reverse 
transcriptase was added. Subsequently, the tubes were kept at 41 degrees 
Centigrade for 10, 20 or 30 minutes. Immediately after the reaction, an 
electrophoresis was carried out. Amplification was not found when the 
primer for the specific region 1 was used in each case of the 10 minute 
reaction, 20 minute reaction and 30 minute reaction but was found when 
the primers for the specific regions 2 to 5 were used. These results 
showed that the RNA amplification was specific for a primer derived from 
a region composed solely of a gene expression region, i.e., whether or 
not a continued arbitrary DNA sequence existing in the genome of an 
arbitrary biological species, in which the nucleotide sequence was 
already known but its possibility of being a gene expression region was 
unclear (specific region) , was a gene expression region can be determined 
by detecting the presence or absence of a nucleotide sequence which 
correspond to the nucleotide sequence of the region in the RNA of the 
biological species, by an RNA amplification typified by TRC. (22 pages) 
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We report the development of a real-time PCR assay for the quant, 
detection of Neospora caninum in infected host tissues. The assay uses 
the double- stranded DNA-binding dye SYBR 

Green I to continuously monitor product formation. Oligonucleotide 
primers were designed to amplify a 7 6 -bp DNA fragment corresponding to the 
Nc5 sequence of N. caninum. A similar method was developed to quantify 
the 28S rRNA host gene in order to compare the parasite load of different 
samples and to correct for the presence of potential PCR-inhibiting 
compds . in the DNA samples. A linear quant, detection range of 6 logs 
with a calculated detection limit of 10-1 tachyzoite per assay was observed 
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excellent linearity (R2 = 0.998). Assay specificity was confirmed by 
using DNA from the closely related parasite Toxoplasma gondii. The 
applicability of the technique was successfully tested in a variety of 
host brain tissues: (i) aborted bovine fetuses classified into neg. or 
pos . Neospora-inf ected animals according to the observation of compatible 
lesions by histopathol. study and (ii) exptl . infected BALB/c mice, 
divided into three groups, inoculated animals with or without compatible 
lesions and neg. controls. All samples were also tested by ITSl Neospora 
nested PCR and a high degree of agreement was shown between both PCR 
techniques (k = 0.86). This technique represents a useful quant, 
diagnostic tool to be used in the study of the pathogenicity, 
immunoprophylaxis , and treatment of Neospora infection. 
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DERWENT ABSTRACT: 

NOVELTY - Transforming chromatographic elution profiles, each of which is 
obtained from the separation of a DNA mixture by Denaturing Matched Ion 
Polynucleotide Chromatography, comprising employing a computer 
implemented method to analyze profiles obtained by Denaturing Matched Ion 
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Polynucleotide Chromatography, is new. 

DETAILED DESCRIPTION - Transforming chromatographic elution 
profiles, each of which is obtained from the separation of a DNA mixture 
by Denaturing Matched Ion Polynucleotide Chromatography, comprising: (a) 
overlaying the profiles on a coordinate system comprising a first axis 
associated with time values and a second axis associated with detector 
response values; (b) selecting first and second time points defining a 
time span, where peaks due to the homoduplex and heteroduplex molecules 
are located within the span; (c) for each profile and within the span, 
adjusting the baseline by applying a slope factor to each detector 
response value, the factor derived from a line connecting the detector 
response values at the first and second time points, so that all of the 
profiles share a common baseline; (d) for each profile and within the 
span, normalizing the heights of the peaks to a pre-selected scale based 
on the height of the highest peak; and (e) shifting the profiles along 
the first axis such that all of the profiles intersect at a pre-selected 
point on the last eluting peak of each profile within the span. 
INDEPENDENT CLAIMS are also included for the following: (1) estimating 
the number of different single nucleotide polymorphisms in several same 
length DNA fragments; (2) detecting the presence of a previously unknown 
single nucleotide polymorphism in a test DNA fragment; (3) a computer 
implemented method for grouping several transformed chromatographic 
elution profiles obtained by the novel method; (4) grouping several 
transformed chromatographic elution profiles obtained by the novel 
method; (5) a system for transforming chromatographic elution profiles 
comprising a computer having a processor and memory, where the computer 
receives a set of data corresponding to several chromatographic elution 
profiles, where each profile is obtained from the separation of a DNA 
mixture by Denaturing Matched Ion Polynucleotide Chromatography, where 
each DNA mixture comprises homoduplex and heteroduplex molecules obtained 
from the hybridization of a sample DNA and its corresponding wild type 
DNA, and where the processor performs the novel method; (6) computer 
readable media for storing computer readable instructions, the 
instructions being capable of programming a computer to perform the 
methods above; and {7} transformed elution profiles obtained, or elution 
profiles grouped by the novel method. 

BIOTECHNOLOGY - Preferred Method: In transforming chromatographic 
elution profiles, the pre-selected value is zero, where the pre-selected 
scale is 0-1. The pre-selected point comprises a point on the last 
eluting edge of the last eluting peak. In step (c) , the second axis value 
at the first time point and the second axis value at the second time 
point are set to zero. The profiles include at least one reference 
profile obtained from a standard mixture comprising the hybridization 
product of DNA having a known sequence and corresponding wild type DNA. 
The method of (1) comprises: (a) hybridizing each of the same length DNA 
fragments with corresponding wild type DNA to form homoduplex and 
heteroduplex molecules; (b) analyzing the hybridization product of each 
of the same length DNA fragments by Denaturing Matched Ion Polynucleotide 
Chromatography to obtain elution profiles; (c) transforming the profiles 
by employing the novel method; and (d) sorting the transformed profiles 
into groups based on the shapes of the transformed profiles, where the 
number of single nucleotide polymorphisms is at least the same as the 
number of the groups. In method (2), detecting the presence of a 
previously unknown single nucleotide polymorphism in a test DNA fragment 
comprises: (a) hybridizing the test DNA fragment with corresponding wild 
type DNA; (b) analyzing the product of step (a) by Denaturing Matched Ion 
Polynucleotide Chromatography to obtain a test elution profile; (c) 
hybridizing a standard mixture comprising DNA fragments of known sequence 
with the wild type DNA; (d) analyzing the product of step (c) by 
Denaturing Matched Ion Polynucleotide Chromatography to obtain reference 
elution profiles; (e) obtaining profiles by combining the test elution 
profiles and the reference elution profiles; (f) transforming the 
profiles by employing the novel method; (g) sorting the profiles into 
groups based on the shapes of the elution profiles; and (h) after the 



transforming, comparing the test elution profile with the groups, where 
the test DNA fragment is considered to contain a previously unknown 
mutation if the shape of the test elution profile does not match the 
shapes of the profiles in the groups. The method further includes 
subjecting the test DNA fragment to sequencing. The method also includes 
applying one or more statistical criteria to the transformed profiles 
obtained after step (e) to determine whether or not to group the 
transformed profiles into a single group. In particular, the statistical 
criteria comprise: (a) within the span, dividing the first axis into a 
series of adjacent and evenly-spaced time regions where boundary lines, 
perpendicular to the first axis, are defined between adjacent regions, 
and where the profiles intersect the boundary lines at intersecting 
detector response values; and (b) for each boundary line: (i) obtaining 
the mean of the intersecting detector response values, and comparing the 
mean to a first pre-selected value; (ii) obtaining the standard deviation 
of the mean of the intersecting detector response values, and comparing 
the standard deviation to a second pre-selected value; and (iii) 
obtaining the range of the intersecting detector response values, and 
comparing the range to a third pre-selected value. The method of (3) 
comprises: (a) within the span, dividing the first axis into a series of 
adjacent and evenly-spaced time regions where boundary lines, 
perpendicular to the first axis, are located between adjacent time 
regions, where the profiles intersect the boundary lines; (b) for each 
boundary line and between the highest intersecting profile and the lowest 
intersecting profile, dividing the each boundary line into equally spaced 
and adjacent segments; (c) for each boundary line, numbered 1 through i: 

(i) determining the number of profiles intersecting each of the segments; 

(ii) determining the segment having the highest number of intersecting 
profiles and determining the nearest segment having zero intersecting 
profiles; and (iii) for each boundary line, assigning a numerical 
grouping factor of n-i to the profiles that have a second axis value 
greater than the segment having zero intersecting profiles and assigning 
a grouping factor of 1 to the remaining intersecting profiles, where n is 
an integer greater than 1; (d) for each profile, obtaining a total value 
comprising the sum of all the grouping factors assigned to the each 
profile; and (e) grouping together those profiles having the same total 
value. In particular, n = 2. In method (4), grouping transformed 
chromatographic elution profiles comprises: (a) placing one or more 
markers, numbered 1 through i, each marker placed at a position where the 
transformed elution profiles show apparently clustered detector response 
values; (b) obtaining the first axis value and second axis value for each 
marker, each marker located on a boundary line perpendicular to the first 
axis; (c) for each marker, and along its associated boundary line, 
assigning a numerical grouping factor of n-i to the profiles that have a 
second axis value greater than the second axis value of the each marker, 
or otherwise assigning a grouping factor of 1 to the profiles, where n is 
an integer greater than 1; (d) for each profile, obtaining a total value 
comprising the sum of all the grouping factors assigned to the each 
profile; and (e) grouping together those profiles having the same total 
value. Preferred System: The system further comprises a processor that 
receives instructions for employing the methods of (3) and (4) . 

USE - The computer implemented method is useful for estimating the 
number of different single nucleotide polymorphisms in several test 
samples and for detecting the presence of a previously unknown 
polymorphisms. The method is useful for detecting mutations in DNA and 
for analyzing elution profiles obtained from liquid chromatographic 
separation of double -stranded DNA. 

Detection of mutations and identification of similarities or differences 
in DMA samples is of critical importance in increasing the world food 
supply by developing diseases, resistant and/or higher, yielding crop 
strains, in forensic science, in the study of evolution and populations, 
and in scientific research in general. 

ADVANTAGE - Analysis of DNA samples has historically been done using 
gel electrophoresis. Capillary electrophoresis has been used to separate 



and analyze mixtures of DNA. However, these methods cannot distinguish 
point mutations from homoduplexes having the same base pair length. The 
present method is an accurate and reproducible analytical method for 
mutation detection, which is easy to implement. The present method can be 
automated and can provide high throughput sample screening with a minimum 
of operator attention, 

EXAMPLE - Mutations in an amplicon from Homo sapiens 
haemochromatosis HFE gene was scanned. The amplicon covers nucleotides 
6614-6771 (158 base pair product) . Sample DNA was amplified by 
conventional touchdown polymerase chain reaction (PGR) methods using a 
proof-reading polymerase and using the following primers. Forward 
primer: 5 ' -TGGATGCCAAGGAGTTCGA Reverse primer 

: 5 ' -ACCCCAGATCACAATGAGGG After amplification, each sample was mixed with 
an equimolar amount of wild type dsDNA and hybridized. The 
mixture was separated using a WAVE (RTM) DNA Fragment Analysis System. 
Results showed 96 elution profiles selected from Denaturing Matched Ion 
Polynucleotide Chromatography analysis of 96 amplified DNA samples. A 
first group of elution profiles that was identified using the automated 
grouping method showed that the DNA in the samples in this first group 
was the wild type DNA. A second group that was identified using the 
automated grouping method showed that the DNA possessed the G~A mutation. 
Results showed that the mutation was a G-A mutation at position 6722 that 
gave rise to a C282Y mutation in the expressed protein. (77 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Detecting presence of polynucleotide analyte (NA) , or one or 
both first and second NA which differ from each other by one or more 
nucleotides (nt) or by insertion or deletion of nt , by using 3 
competitive probes (P1-P3). PI hybridizes to first region on NA. P2 , P3 
are capable of hybridizing to second region on NA. P2 ^ P3 are identical 
except for presence of difference, deletion and insertion of one or more 
nt . 

DETAILED DESCRIPTION - Detecting (Ml) the presence of a NA involves: 
(a) combining NA and (P1)-(P3) in a reaction medium, PI comprising a 
sequence complementary to a Rl of NA, P2 comprising a sequence 
complementary to region of NA, and P3 comprising a sequence complementary 
to R2 except for difference of at least one nucleotide, or the insertion 
or deletion of at least one nucleotide; (b) subjecting the reaction 
medium to conditions for forming substantially non-dissociative 
termolecular complexes (TC) of at least one of: (i) NA, PI and P2 , or 
(ii) NA, PI and P3 ; (c) determining the presence of at least one of TC or 
(d) detecting (M2) the presence of one or both of a first and a second 
NAs which differ from each other by one or more nucleotides or by the 
insertion or deletion of at least one nucleotide, involves: (a) combining 
in a reaction medium a sample suspected of containing one or both NAs, 
and three oligonucleotide probes (0P1-0P3), where OPl comprises a 
sequence which hybridizes to a sequence common to both the first and 



second NAs , 0P2 comprises a sequence which hybridizes to a second region 
of first NA, and 0P3 comprises the same sequence as 0P2 except for a 
difference of at least one nucleotide, or the insertion or deletion of at 
least one nucleotide, where the difference, the insertion or the deletion 
represents the difference, insertion or deletion between the first and 
second NAs ; (b) subjecting a reaction medium to conditions forming at 
least one of: (i) first TC comprising NA, OPl and 0P2 , (ii) a second TC 
comprising the second NA, OPl and 0P3 ; and (c) detecting the presence of 
at least one of the first and second TC . An INDEPENDENT CLAIM is also 
included for a kit (I) for use in a determination of a target 
polynucleotide in a sample, comprising: (a) a first oligonucleotide probe 
comprising a sequence which hybridizes to a first region of the target 
polynucleotide; (b) a second oligonucleotide probe which hybridizes to a 
second region of the target polynucleotide; (c) a third oligonucleotide 
probe comprising the same sequence as the sequence of the second probe 
except for the difference of one or more nucleotides or the insertion or 
deletion of one or more nucleotides, that is complementary to an expected 
mutation of the target polynucleotide; (d) a first label comprising a 
first member of first and second signal producing systems; (e) a second 
label comprising a second member of the first signal producing system; 
and (f) a third label comprising a second member of the second signal 
producing system; where the three labels non-covalently bind to the 
first, second, third oligonucleotide probes, respectively. 

BIOTECHNOLOGY - Preferred Method: (Ml) further comprises a first, 
second, third labels bound to PI, P2 , P3, respectively. The first label 
comprises a first member of first and second signal producing systems, 
the second label comprises a second member of the first signal producing 
system, and the third label comprises second member of the second signal 
producing system. The labels are non covalently bound to the probes. The 
first and second members of the signal producing systems are any one of 
luminescent energy donor and acceptor pair, a fluorescence energy donor 
and acceptor pair, a singlet oxygen generator and chemi luminescent 
reactant pair, and an enzyme pair where a product of the first enzyme 
serves as a substrate for the second enzyme. Preferably, the first member 
of the signal producing systems is a sensitizer (e.g., a photosensitizer 
such as methylene blue, rose bengal, porphyrins and phthalocyanines or 
naptholcyanines) when the second members of the signal producing systems 
are chemiluminescent compounds (e.g., enol ethers, enamines, 
9-alkylidene-N-alkylacridans , arylvinylethers , dioxenes , arylimidazoles , 
9-alkylidene-xanthanes or lucigenin) or vice versa. (P1)-(P3) further 
comprise second sequences which do not hybridize to the NA or each other, 
the first label further comprises a sequence which hybridizes to the 
second sequence of PI, the second label comprises a sequence which 
hybridizes to the second sequence of P2 , and the third label comprises a 
sequence which hybridizes to the second sequence of P3 . The reaction 
medium further comprises reagents sufficient for amplifying the 
polynucleotide analyte, and prior to step (b) , the medium is subjected to 
conditions for amplifying the polnucleotide probe. Preferred Kit: (I) 
further comprises reagents for conducting an amplification of the 
polynucleotide analyte. 

USE - (Ml) is useful for detecting the presence of a single 
nucleotide polymorphism (SNP) in a fragment of genomic DNA which involves 
combining fragment of genomic DNA suspected of containing SNP and 
(P1)-(P3), where P2 and P3 are identical except for the difference of one 
nucleotide, the difference being complementary to SNP in the second 
sequence; subjecting the combinations for annealing the first, and second 
and third probe to the analyte, where the interaction of first and second 
label bound to PI and P2 produces a first signal, and the interaction of 
first label and third label (which is bound to P3 ) produces a second 
signal; and detecting the presence of at least one of the first and 
second signals. (M2) is useful for detecting the presence of two or more 
polynucleotide analytes which are alleles that differ from each other by 
one or more nucleotides or the insertion or deletion of one or more 
nucleotides. The method involves combining the polynucleotide analytes 



and 0P1-0P3, where OPl comprises a sequence complementary to first region 
of each of the MAs , 0P2 comprises a sequence complementary to second 
region of one of NA, and one or more 0P3 comprises a sequence 
complementary to second region except for a difference of at least one 
nucleotide, or the insertion or deletion of at least one nucleotide, the 
difference corresponding to the one or more alleles; subjecting the 
reaction medium to form non-dissociative TC of at least one of (i) NA, 
OPl and 0P2 , or (ii) NA, OPl and the one or more 0P3 ; and determining the 
presence of at least one of the TC (all claimed) . 

ADVANTAGE - The method can be used for the direct detection of 
nucleic acid in quantities as little as 10-12 or less without 
amplification. In addition, the method may be carried out with 
amplification of the target and reference sequences . 

EXAMPLE - Standard PCR based protocols were used to convert 70 base 
single stranded synthetic wild-type (WT) and mutant (Mu) oligonucleotides 
into 130 base pair (bp) double-stranded amplicons. The following 
sequences derived from the Staphylococcus aureus mecRl gene (Genbank 
Accession NO.X63598) were chemically synthesized. Wild type sequence (WT) 
5 ' -TCATTATAAAGCACAAAACTTCCATCAAATCCTTTGAAATACGGAGCTAGTTGTTTAA 
TTTTTTATATG, Mutant sequence (Mu) 5 ' -TCATTATAAAGCACTAAACTTCCATCAAATCCTTTG 
AAATACGGAGCTAGTTGATTTAA TTTTTTATATG. The following Polymerase chain 
reaction (PCR) primers were used. GO-1 (reverse linking primer for WT and 
Mu oligonucleotides) 5' -ATGTTCAACAAGACAAATATGAAACAAATGTATCATATAAAAAATTAAA 
TCAAC, GO-2 (forward linking primer for WT oligonucleotide) 
5 ' -CTTGCTCCCGTTCATTATAAAGCACAAAAC, GT (forward linking primer for Mu 
oligonucleotide) 5 • -CTTGCTCCCGTTCATTATAAAGCACTAAAC, FC-1 (forward 
primer) 5 ' - TCTGCACATGTTCAACAAGACAAAT , FC-2 (reverse 
primer) 5 ' -TAGAATAAGCTTGCTCCCGTTCAT . The double- 
stranded DNA produced was further increased in size by 
using specific primer GO-2 for WT and primer GT for Mu using similar 
reaction conditions except the initial denaturation was carried out at 
95degreesC. The single base difference between the original WT and Mu 
oligonucleotides was maintained during all the primer extension and DNA 
amplification steps. PCR was subsequently carried out with outer primers 
FC-1 and FC-2 using the same reaction conditions mentioned above except 
that the primers were present at 250 nM. The product was analyzed on a 
4-20% non-denaturing acrylamide gel. Discrimination between the Mu and WT 
amplicons, having a one base difference, as prepared above were carried 
out in the following manner. The following probes were used for 
detection: FC-3 (Common Probe) 3 ' - (T) 2 0ATCAACTAGCTCCGTATTTCAAAG, ED-3 
(Wild type specific probe) 3 ' -AAGTTTTGTGCTTTAA (TACT) 5 , ED-4 (Mutant 
specific probe) 3 ' -AAGTTTAGTGCTTTAA (CTAT) 5 . Detection of 100 pM WT and Mu 
synthetic amplicons was carried out using a Luminescent oxygen channeling 
immunoassay (LOCI) assay. Reactions were carried out in 40 microl 
reactions containing 10 mM Tris-HCl (pH 8.4), 50 mM KCl, 0.2 mg/ml bovine 
serum albumin (BSA) , 4 mM MgCl2 , 0.2 mM each dATP, dCTP, dTTP, dGTP . The 
dNTPs were added to ensure a consistent reaction medium with the PCR 
amplification described above. In addition the reaction also contained 
the 1.0 microg of chemiluminescent particle (thixone, rubene and 
anthracene chemiluminescent composition and chemiluminescent particle 
(dopTAR) - (A) 20 ) and 1.0 microg of each of the sensitizer particles 
(PC- (ACTA) 6 and Nc- (ATAG) 6) . The common probe FC-3 binds to both the WT 
and Mu amplicon and to the dopTAR chemiluminescent particle 
(dopTAR- (A) 20) via the T20 probe tail on the probe. The WT specific probe 
{ED-3) binds to the WT amplicon and to the Pc sensitizer particle 
(Pc-(AGTA)6) via the (TACT) 5 tail. The Mu specific probe binds 
specifically to Mu amplicon and to the Nc sensitizer particle 
(Nc-(ATAG)6) via the (CTAT)5 tail. The chemiluminescent signal generated 
by the particle pairs formed was read in relative light units (RLU) by 
LOCI reader. The WT signal was obtained first by illuminating the 
reaction tubes with 675-nm laser (to generate singlet oxygen from Pc) for 
1.0 second followed by reading the chemiluminescent signal. This was 
followed by a 10 -second delay to allow the entire signal from the 
chemiluminescent to decay completely. The Mu signal (RLU) was then 



obtained by illuminating the tubes with a 780 -nm laser (to generate 
singlet oxygen from Nc) for one second. The Mu chemiluminescent signal 
was read six times after each of one-second illumination followed by one 
second read. The counts from each of the six reads were totaled. The 
background (no target) signal was subtracted from both the WT and Mu 
signals. The corrected signal/background counts were plotted against the 
amplicons added to the reaction. The results showed that the presence of 
both the specific probes lead to improved discrimination of the single 
base T to A mismatch found between the Mu and WT amplicons. (75 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Assaying, (Ml) for an amplification product (AMP) from a first 
target polynucleotide, (TP) , comprising providing a sample that is 
suspected of containing AMP, where the AMP is a polynucleotide comprising 
a first label and a capture sequence not present in the TP at the same 
position, is new. 

DETAILED DESCRIPTION - A target polynucleotide, (TP) , is amplified, 
where first primer has a tag sequence, the complement of which is formed 
on the opposite strand during amplification and is referred to as capture 
sequence (CS) , and the opposite strand is referred to as an amplification 
product (AMP) has a label; probe conjugated to substrate specific to CS, 
is contacted with AMP to form AMP detection complex. Assaying (Ml) for an 
AMP from a first TP, comprises providing a sample that is suspected of 
containing AMP, where the AMP is a polynucleotide comprising a first 
label and a capture sequence not present in the TP at the same position, 
where the AMP is formed by primer extension from a template, where the 
template comprises a complement to the TP and a target noncomplementary 
region, where the capture sequence is a complement to the target 
noncomplementary region, providing a substrate that is conjugated to a 
first capture probe, contacting the sample with the capture probe under a 
first set of hybridization conditions, where the capture probe can bind 
to the capture sequence under the first set of hybridization conditions 
and determining if the first label is associated with the substrate. 
INDEPENDENT CLAIMS are also included for the following: (1) forming (M2) 
an AMP detection complex for assaying a sample for a first TP; (2) an 
amplification product detection complex comprising a capture probe 
polynucleotide hybridized to capture sequence of labeled amplification 
product from a TP, where the capture probe polynucleotide is conjugated 
to a substrate, where the capture sequence is not present in a region of 
the TP which is amplified and is introduced into the amplification 
product by copying a template polynucleotide, the template polynucleotide 
comprising a target noncomplementary region and a region complementary to 
the TP, where the target noncomplementary region was introduced into the 
template polynucleotide by extension of a primer hybridized to the target 
polynucleotide, the primer comprising the target noncomplementary region 



and where the capture sequence is complementary to the target 
noncomplementary region; and (3) a kit for assaying for an AMP from a TP 
comprises a substrate attached to a capture probe, a first primer 
comprising a 3 ' end a first target complementary region located at the 3 ' 
end of the first primer, and a first target noncomplementary region that 
is not complementary to the first TP at a position 3 ' of a sequence to 
which the first target complementary region can hybridize, a second 
primer, label, housing for retaining the substrate, first primer, second 
primer, and a label and instruction provided with the housing that 
describe how to use the components of the kit to assay a sample by 
forming an AMP from the TP using the first and second primers that 
comprises the label and a capture sequence that is complementary to the 
target noncomplementary in the first primer, where the capture sequence 
can bind to the capture probe . 

BIOTECHNOLOGY - Preferred Method: In (Ml) the capture probe is a 
polynucleotide, substrate is from micorsphere, chip, slide, multiwell 
plate, a membrane, an optical fiber, and an optionally porous gel matrix, 
more preferably slide. The substrate is preferably conjugated to several 
different capture probe polynucleotides having corresponding different 
sequences, where each of the different capture probes can selectively 
bind to a corresponding different capture sequence on a corresponding 
different AMP. The substrate is preferably a first microsphere comprising 
a first spectral code comprising a first semiconductor nanocrystal and 
first fluorescence characteristics, where the first semiconductor 
nanocrystal comprises: (a) a core selected from ZnS, ZnSe, ZnTe, CdS, 
CdSe, CdTe, HgS , HgSe, HgTe, MgS , MgSe, MgTe , CaS , CaSe, CaTe, SrS, SrSe, 
SrTe, BaS, BaTe, GaN, GaP, GaAs, GaSb, InN, InP, InAs, InSb, AIAs , AIP, 
AIS, Ge, Si, Pb, PObSe , PbSe, their alloy or their mixture, more 
preferably the core is a CdSe ; (b) a shell, preferably ZnS. The AMP is 
produced by a process comprising incorporation of a nucleotide comprising 
the first label into AMP using a polymerase or extension of a primer 
using a polymerase to form AMP, where primer comprises the first label, 
where the first label comprises an agent selected from chromophore; 
lumiphore; fluorophore preferably semiconductor nanocrystal, fluorescent 
dye, lanthanide chelate, a green fluorescent protein, more preferably is 
a lanthanide chelate selected from europium chelate, terbium chelate and 
a samarium chelate; chromogen; hapten; antigen; radioactive isotope; 
magnetic particle; metal nanoparticle ; enzyme preferably alkaline 
phosphatase, horseradish peroxidase, beta-galactosidase , glucose oxidase, 
bacterial luciferase, an insect luciferase and sea pansy luciferase; 
antibody or binding portion or their equivalent; aptamer; and one member 
of a binding pair; or an agent selected from avidin, streptavidin , 
digoxigenin and biotin. The method preferably comprises determining if 
the first label, preferably a fluorophore, is associated with the 
substrate comprises applying a light source to the substrate that can 
excite the fluorophore, and determining if a fluorescence emission from 
the fluorophore occurs from the substrate. The sample is preferably 
assayed for the presence of AMP or to determine its amount, where AMP is 
produced at a detectably higher level from at least one allele of a locus 
having at least two alleles. When the substrate is a first microsphere, 
(Ml) further comprises assaying the sample for containing a second, third 
and fourth AMP from a second, third and fourth TP, where second AMP from 
second TP and is further contacted under a second set of hybridization 
conditions with a second capture probe conjugated to a second 
microsphere, where the second capture probe is a polynucleotide, the 
second microsphere can be the first microsphere or a different second 
microsphere, the second microsphere is a different second microsphere 
comprising a second spectral code comprising second fluorescent 
characteristics, the second spectral code distinguishable from the first 
spectral code, the second capture probe can hybridize to the second AMP 
under the second set of hybridization conditions, the second AMP 
comprises a second label, which can be the first label when the second 
microsphere is a different second microsphere or can be a different 
second label, and determining if the second label is associated with the 



second microsphere, where the first and the second AMPs are produced from 
a single locus, or differ by a single nucleotide. The substrate is 
further conjugated to a second/third/f ourth capture probe, where the 
second/third/fourth capture probe can preferentially bind to a 
second/third/f ourth sequence on a second/third/f ourth AMP, 
second/third/fourth comprising a second/third/fourth second/ third/ fourth 
label that can be the same as or different than the first label and/or 
the second label where the binding the second/third/f ourth AMP to the 
second/third/f ourth capture probe can be independently determined. In 
(M2) , after altering the sample conditions to allow dissociation of the 
second primer extension product from the first primer extension product, 
the sample is further contacted with the first and second primers under 
conditions in which the first and second primers can hybridize to the 
second and first primer extension products, respectively, and be extended 
to form several first and second primer extension products, where 
altering the sample conditions to allow dissociation of the first and 
second primer extension product from the first target polynucleotide and 
first primer extension product, respectively comprises heating the 
sample. {M2) further comprising removing single-stranded polynucleotides 
from the sample prior to altering the sample conditions to allow 
dissociation of the second primer extension product from the first primer 
extension product, where removing single- stranded polynucleotides are 
removed preferably by adding a thermolabile single-stranded nuclease to 
the sample under conditions and for a time sufficient to digest 
single-stranded polynucleotides in the sample, and then heating the 
sample to inactivate the single-stranded nuclease. In (M2), the first TP 
is at least one allele of a locus comprising a second allele, and where 
the first primer preferentially hybridizes to and is extended from the at 
least one allele as compared to second allele, where first and second 
primers has at least one mismatch with the second allele at one of the 
five 3' nucleotide of the first primer, and at least one allele and the 
second allele differ by a single nucleotide polymorphism. The method 
further comprises contacting the sample with a flanking primer has a 
lower melting point for hybridization to the first target polynucleotide 
than the first primer that is complementary to the first target 
polynucleotide and can be extended to form a flanking primer extension 
product, where the flanking primer is complementary to the first target 
polynucleotide at a flanking position that is 5 ' to a position at which 
the first target complementary region is complementary to the first 
target polynucleotide. (M2) further comprises forming a second AMP 
detection complex for assaying the sample for second TP, Utilizing a 
third and a fourth primer. Preferred Kit: The label is provided 
conjugated to a nucleotide which can be incorporated into the AMP, The 
label is provided conjugated to the second primer, the substrate is 
attached to a plurality of different capture probes, where each of said 
different capture probes is attached at an identifiable location on the 
substrate, where each of said different capture probes can preferentially 
hybridize to a corresponding different AMP, each of the corresponding 
different AMPs comprising a label that can be the same or different as 
the label on the other corresponding different AMPs and where the 
instructions further describe how to use the components to the kit to 
assay the sample for each of the corresponding different AMPs. M2 
comprises: (a) providing a first and second primer; where first primer 
comprising a 3' end a first complementary region that is complementary to 
the first polynucleotide, first complementary region located at the 3'- 
end of the first primer, and a first target non complementary region that 
is not complementary to the first TP at a position at 3 ' of a sequence to 
which the first target complementary region can hybridize, the first 
primer comprising a 3 ' -end and a first label; (b) providing the sample 
the sample suspected of containing the first TP; (c) contacting the 
sample with the first primer under conditions in which the first target 
complementary region can hybridize to the first TP and the first primer 
can be extended to form a first primer extension product; (d) altering 
the sample condition to allow disassociat ion of the first primer 



extension product from the first target polynucleotide, where the 3 ' -end 
of the first primer is complementary to the first primer extension 
product at a position in the first extension product that is 3 ' to the 
first target complementary region; (e) contacting the sample with the 
first primer under conditions in which the first can hybridize to the 
first primer extension product and be extended to form a first extension 
product comprising a first capture sequence that is the complement of the 
first target non complementary region and does not exist elsewhere in the 
first primer extension product, where the first primer extension product 
is the AMP; (f) altering the sample condition to allow dissociation of 
the first primer extension product from the first extension product; and 
(g) contacting the sample with a first capture probe conjugated to a 
first substrate where the contacting takes place under conditions in 
which the first capture probe can bind to the first capture sequence of 
the second primer extension product to form an AMP detection complex. 

USE - (M2) is useful for forming an ANP detection complex for 
assaying a sample for first TP. The method further comprises determining 
if the first label is associated with the first substrate, where TU^P is 
produced at a detectably higher level from at least one allele of a locus 
having at least two alleles and the first substrate preferably a first 
microsphere comprising a first spectral code is identified by decoding 
the spectral code which is preferably performed prior to, simultaneously 
or subsequent to determining if the first label from the second primer is 
associated with a substrate, first TP, preferably single- stranded or 
double -stranded DNA or RNA and a polymerase, 

preferably DNA polymerase having reverse transcriptase activity is used 
to form the first primer extension product (claimed) . (Ml) is useful for 
particular polynucleotide sequences, whether based on SNPs, conserved 
sequences, or other features or useful in a wide variety of different 
applications. The method is useful for pharmacogenetic testing, such 
methods ca be used in a forensic setting to identify the species or 
individual which was the source of a forensic specimen. Polynucleotide 
analysis methods can also be used in an anthropological setting. 
Paternity testing is another area, as is testing for compatibility, 
between prospective tissue or blood donors and patients in need, and in 
screening for heredity disorders. (Ml) is also useful for studying gene 
expression in response to a stimulus. Other applications include human 
population genetics, analyses of human evolutionary history, and 
characterization of human haplotype diversity. The method is useful to 
detect immunoglobulin class switching and hypervariable mutation of 
immunoglobulins, to detect polynucleotide sequences from contaminants or 
pathogens including bacteria, yeast, viruses, for HIV subtyping to 
determine the particular strains or relative amounts of particular 
strains infecting an individual, and can be repeatedly to monitor changes 
in the individuals predominant HIV strains, such as the development of 
drug resistance or T cell tropism; and to detect single nucleotide 
polymorphisms, which may be associated with particular alleles or subsets 
of allele. Over 1.4 million different single nucleotide polymorphisms 
(SNPs) in the human population have been identified. The method is also 
useful for mini-sequencing and for detection of mutations. Any type of 
mutation can be detected, including without limitation SNPs, insertions, 
deletions, transitions, transversions , inversions, frame shifts, triplet 
repeat expansions, and chromosome rearrangements. The method is useful to 
detect nucleotide sequences associated with increased risk of diseases or 
disorders, including cystic fibrosis, Tay-Sachs, sickle-cell anemia, etc. 
The method is useful for any assay in which a sample can be interrogated 
regarding an amplification product from a target polynucleotide. Typical 
assays involve determine the presence of the amplification product in the 
sample or its relative amount, or the assays may quantitative or 
semi-quantitative. Results from such assays can be used to determine the 
presence or amount of the target polynucleotide present in the sample. 
The above methods are particularly useful in multiplex settings where 
several TP are to be assayed. 

EXAMPLE - 80 mul of 10 micron polysciences beads were spun down per 



conjugation reaction. The supernatant was removed and the beads were 
resuspended in 100 mul pf imidazole buffer. The beads were spun down 
again and the supernatant removed. The beads were again washed in 
imidazole buffer. After the second wash, the beads were resuspended in 20 
mul imidazole buffer. 2.0 mul of 100 muM oligonucleotide and 100 mul of 
200 mM 1- {3- (dimethyl-amino) -propyl) -ethylcarbodiimide hydrochloride 
(EDO made fresh imidazole buffer pH 7.0 were added to the beads. The 
beads were then incubated for 4 hours at room temperature with shaking. 
The beads were then spun down, the supernatant removed, and the beads 
were resuspended. This step was then repeated. The beads were then again 
spun down, the supernatant was removed and the beads were resuspended in 
100 mul of water, this step was also repeated. The beads were then spun 
down, the supernatant removed and the beads were resuspended in 4 5 mul of 
PBS pH 7.4. An amplification reaction was carried out using IX Amplitaq 
Stoffel buffer (10 mM Tris-HCl, 10 mM KCl, pH 8.3, 200 muM each dNTP) , 25 
mM Magnesium chloride, 2.5 U Amplitaq Stoffel enzyme, 200 mM 
reverse primer (5 ' -biotin-TTCAGTGCCAACCGCCTCAC-3 ' ) , 100 
nM forward primer (5 ' -GCAATAGGTTTTGAGGGGCATggttgtggaa 
gaggac-3 ' ) , 10 0 nm forward primer 

(5 ' -TTCTGGGCCACTGACTGATTTggttgtggaagagaac-3 ' ) (where target 
noncomplementary regions are in capital letters and target - specif ic 
region of the primer are in lowercase letters) , 1 ng/mul genomic DNA. The 
heat denatured amplicon was added to 2 . 5 mul of conjugated beads in 85 
mul of hybridization buffer. The beads was spun down, by supernatant 
removed and then resuspended in 100 mul 1 . 5XSSPE (225 mM NaCl), 0.1% 
sodium dodecyl sulfate. The bead were again spun down and the supernatant 
removed to wash away excess amplicon. The beads were then resuspended in 
50 mul of PBS/BSA. 0.5 mul of 0.2 mg/ml streptavidin-Cy-Chrome dye was 
added and incubated with the beads for 1 hour at room temperature. The 
beads were then spun down and resuspended in 400 mul PBS pH 7.4. The 
beads were analyzed on flow cytometer in PBS pH 7.4. The unique capture 
sequence- tagged amplicon showed sequence-specific hybridization to its 
complement attached to beads. Both alleles present in the heterozygous 
sample could be independently amplified and identified, and heterozygous 
samples could be distinguished from homozygous samples. (85 pages) 
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AB This study was designed in order to devise fitting conditions in 

polymerase chain reaction (PGR) -in situ hybridization (ISH) for observing 
human papillomavirus (HPV) infection morphologically in uterine cervical 
neoplasias and to compare the detection rates of HPV by PGR- ISH and 
solution phase PGR (S-PCR) as well as fluorescence ISH (FISH) . Tissues 
were obtained from 23 patients with cervical intraepithelial neoplasia 3, 
who visited our hospital between 1994 and 1997. To detect HPV-16, a HPVpF 
forward primer and a HPVp 16 reverse 

primer were used. Compared with the traditional methods, the 

PGR- ISH technique performed in this study was contrived as follows. To 



prevent detachment, the specimens were attached to silane-coated slides at 
90degreeC and successively left at room temperature for 36 hours. In 
proteopepsis , pepsin was used. PGR products were fixed with 4% 
paraformaldehyde. PCR-ISH, S-PCR, and FISH showed HPV-16 positivity in 
52.2%, 56.5% and 21.7%, respectively. The positive rate of HPV-16 
detected by PCR-ISH as well as S-PCR was significantly higher than that by 
FISH (p<0.01, respectively). There was no significant difference between 
the positive rates of HPV-16 detected by PCR-ISH and S-PCR. HPV-16 was 
detected by S-PCR in all 12 specimens in which HPV-16 expression was 
judged as positive using PCR-ISH. Similarly, HPV-16 was found by PCR-ISH 
in all five specimens in which HPV-16 expression was regarded as positive 
using FISH. While the FISH technique detected HPV-16 signals only in the 
superficial and middle layers of squamous cells, the PCR-ISH technique 
demonstrated them in all the layers including the parabasal and basal 
layers. The PCR-ISH technique contrived in this study has a high 
sensitivity to HPV-16 equal to that of S-PCR. The difference in detection 
rate and distribution of HPV DNA between PCR-ISH and FISH might suggest 
that HPV does not infect the superficial layer but rather the parabasal 
layer . 
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AB The 500 -bp human CD4 fragment was cloned into Xhol and Hindlll sites of 
pBluescript II SK after generation of the dsDNA fragment with 
sticky end overhangs on each strand. The CD4 fragment was generated by 2 
sep. PGR reactions using identical forward and reverse primers; except 
that in one PGR, the the forward primer contained a 
5 '-terminal AGGT and in the other PGR the reverse primer 

contained a 5 '-terminal TCGA. The two products were mixed, denatured, and 
annealed to produce 25% dsDNA with 5 ' -terminal AGGT on one 
strand and 5 '-terminal TCGA on the complementary strand. This fragment 
could then be ligated into the vector previously digested with Xhol and 
Hindlll . 
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LIO 5 L9 AND (IODINE-151 OR RADIOISTOPE OR FLUOROPHOR## OR FLUORESCEN 

? OR PEPTIDE ANTIGEN# OR ANTIBOD?) 

=> dup rem 19 

PROCESSING COMPLETED FOR L9 

Lll 9 DUP REM L9 (2 DUPLICATES REMOVED) 

=> dup rem 111 

PROCESSING COMPLETED FOR Lll 

L12 9 DUP REM Lll (0 DUPLICATES REMOVED) 

=> dup rem 110 

PROCESSING COMPLETED FOR LIO 

L13 5 DUP REM LIO (0 DUPLICATES REMOVED) 

=> d ibib abs 113 1-5 
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AB A method simultaneously detects and captures double -stranded 

DNA (dsDNA) sequence. The method includes adding a 

forward primer and a reverse primer 

for the dsDNA sequence in a sample; either the forward 
primer or the reverse primer have a 

capture agent, and the other has a detection agent. Replication 

of the dsDNA by PGR results in a segment of dsDNA with one specific end 

designed to be captured onto a medium and the opposite end 



designed for detection. The method is intrinsic and simultaneous and 
lends itself to ease of purification after capture and prior to 
detection and subsequent quantification. The method also can be applied 
to dsDNA that has been reverse -transcribed from single-stranded RNA. 
This procedure is exemplified by detecting an HIV viral load. 
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AB DERWENT ABSTRACT: 

NOVELTY - Detecting the presence/absence of multiple haplotypic genetic 
variations in a preselected region of one chromosome of a chromosome pair 
comprises selecting nucleotide polymorphisms, suspected to occur in the 
preselected region, isolating a target nucleic acid 
(TNA) of the chromosome pair from a sample, and detecting 

presence/absence of several polymorphisms, using designed oligonucleotide 
probes . 

DETAILED DESCRIPTION - Detecting the presence/absence of multiple 
haplotypic genetic variations in a preselected region of one chromosome 
of a chromosome pair comprises: (a) selecting several nucleotide 
polymorphisms suspended to occur in the preselected region; (b) designing 
a set of oligonucleotide probe members, each of which is capable of 
hybridizing specifically with one individually selected nucleotide 
sequence in the preselected region comprising at least one polymorphism 
suspected to occur in the preselected region; (c) obtaining from an 
individual a nucleic acid sample which contains a 
target nucleic acid comprising the preselected region 

of the one member or a chromosome pair; (d) isolating or specifically 
analyzing at least part of the target nucleic acid of 

the one member of a chromosome pair comprising the preselected region, 
thus obtaining a resolution of the haplotypes from the individual; and 
(e) detecting the presence or absence of several polymorphisms in the 
preselected region by nucleic acid hybridization with 

the set of oligonucleotide probe members. An INDEPENDENT CLAIM is also 
included for a kit for detecting the presence or absence of multiple 
haplotypic genetic variation in a preselected region of one chromosome of 
a chromosome pair. 

BIOTECHNOLOGY - Preferred Method: One probe of the set is an 
allele-specif ic capture probe or primer, which is specific for 
one allele of a first polymorphism in the preselected region, and the 
other probe of the set is an allele specific detection-probe which is 
specific for one allele of a second polymorphism in the preselected 
region. The method further comprises isolating at least a part of the 
target nucleic acid sequence by capturing 
the target nucleic acid sequence with the allele 
specific capture probe, or isolating the target nucleic 
acid comprises amplifying it using a primer pair of which one 
member is the allele specific primer, and obtaining a resolution of the 
haplotypes, where the probe is differently labeled. The method further 
comprises detecting the presence or absence of several polymorphisms by 



contacting the amplified target nucleic acid with the 

allele specific detection probe, and detecting the hybrid between the 

target nucleic acid and the allele specific detection 

probe. Further, the method comprises providing capture probes 

specific for every allele of a first polymorphism, where the 

capture probes are immobilized in different positions to enable 

the resolution of both haplotypes of a diploid individual, or the 

amplification of every allele of a first polymorphism to separate 

amplification reactions to enable resolution of both haplotypes of a 

diploid individual. The method comprises specifically analyzing the 

target nucleic acid by contacting the target with the 

multifunctional detection probe, and obtaining a resolution of the 

haplotypes, where the multifunctional detection probes can detect every 

combination of alleles for the multiple polymorphisms. The target 

nucleic acid is selected from genomic DNA, 

cDNA, mRNA, mitochondrial DNA and chloroplast DNA. At 

least one member of the set of oligonucleotide probes are labeled with a 
fluorescent reporter group (fluorescein, Cy2 , Cy3 , Cy3 . 5 , Cy5 , 
Cy5 . 5 , Cy7 , acridin, Hoechst 3 3258, rhodamine, rhodamine green, 
tetramethylrhodamine, Texas red, cascade blue, Oregon green, Alexa flour, 
europium, and samarium), with an enzyme tag (beta-galactosidase , 
peroxidase, horseradish peroxidase, urease, glycosidase, alkaline 
phosphatase, chloramphenicol acetyltransf erase and lucif erase) , with a 
chemi luminescent group (luminol and oxalate esters) , or with a 
radioisotope (hydrazides and the radioisotope is selected from 32P, 32P, 
35S, 1251, 45Ca, 14C and 3H) . Isolation of the resolved haplotype 
comprises the binding of at least one member of the set of 
oligonucleotide probes to a solid surface, where the preselected region 
is amplified, preferably by an allele specific amplification method. The 
amplification is performed by PGR, Ligase Chain Reaction (LCR) , 
Nucleic Acid Sequence-Based Amplification (NASBA) , 

strand displacement amplification, rolling circle amplification, and 

T7 -polymerase amplification. The method further comprises the use of an 

allele-specif ic primer coupled to an entity suitable for a subsequent 

immobilization reaction, performing the amplification reaction, and thus 

obtaining an amplified DNA molecule with the entity coupled to 

one of the DNA strands, dissociating the two strands of the 

amplified DNA molecule, binding only the coupled DNA 

strand to a solid surface, and contacting the bound DNA with 

several differently labeled oligonucleotide probes each of which is 

capable of detecting one specific polymorphism by nucleic 

acid hybridization. The solid surface is selected from 

nitrocellulose surface, a cellulose surface, a diazotized 

surface and a nylon surface. Binding further comprises coupling one 

member of an affinity pair to the nucleic acid while 

the other member of the affinity pair is immobilized on the solid 

surface. The affinity pair is selected from biot in-streptavidin 

, biotin-avidin, digoxigenin-anti-hapten antibody, 

f luorescein-anti-hapten antibody, lectins - lectin receptor, 

ion-ion chelators, immunoglobulin (Ig) G-protein A, IgG-protein G and 

magnets -paramagnetic particles. Binding comprises the coupling of the 

nucleic acid to a photoreactive group, or chemoreactive 

group. The photoreactive group is selected from quinone, an 

anthraquinone , psoralene, coumarin, benzofuran, indole and a 

photoactivable ketone, including benzophenone and acetophenone . The 

chemoreactive group is selected from sulfhydryl, a primary amine and a 

primary phosphate. The resolution of haplotypes of a preselected region 

of the one member of a chromosome pair is performed by hybridization 

techniques in a one -phase system. Several nucleotide polymorphisms of the 

preselected region is detected by hybridization in suspension with one 

labeled oligonucleotide probe which is capable of detecting several 

polymorphisms, such as at least 2 polymorphisms, for e.g., up to 10 

polymorphisms. Several nucleotide polymorphisms are detected by 

hybridization in suspension with several different labeled 



oligonucleotide probes each of which is capable of detecting one specific 
polymorphism. The preselected region is amplified by the above mentioned 
allele specific amplification methods. In the method, the spacer 
comprises 8-2 8 nucleotides, where two adjacent polymorphisms are 
separated by at least 15- 150 nucleotides, preferably at least 200 
nucleotides, for e.g., at least 250 nucleotides, or more preferably up to 
1000 kb. Preferred Kit: The kit comprises: (a) at least two 
oligonucleotide probes, each of which is capable of hybridizing 
specifically with one allele of an individually selected polymorphic 
locus occurring in the preselected region, one of the probe is a 
detection probe, which is bound to a label, two adjacent polymorphic loci 
is separated by at least 15 nucleotides; and (b) buffers and solutions 
for carrying out hybridization under conditions of high stringency 
between the oligonucleotide probes and a target nucleic 
acid sequence comprising the preselected region. One probe is a 
capture probe coupled to an entity suitable for a subsequent 
immobilization reaction and the other probe is a detection probe. The kit 
comprises a primer pair, one of which is an allele specific primer, which 
is an oligonucleotide probe, and an allele specific probes to resolve all 
possible combinations of allele for the two or more polymorphisms. The 
kit further comprises multifunctional oligonucleotide probe comprising: 
(a) a first allele specific nucleotide sequence, which is specific for 
one allele of a first polymorphic locus; (b) a second allele specific 
nucleotide sequence, which is specific for one allele of a second 
polymorphic locus; (c) a spacer sequence, which does not hybridize to any 
part of the target nucleic acid under conditions 

where the allele specific sequences hybridize, and which separates the 
first and second allele specific nucleotide sequences; and (d) a 
detectable label . 

USE - The method is useful for detecting the presence or absence of 
multiple haplotypic genetic variations in a preselected region of one 
chromosome of a chromosome pair (claimed) . The method is also useful for 
determining the linkage phase between two adjacent loci. 

ADVANTAGE - The method is fast, inexpensive and provides 
uncomplicated determination of haplotypes in nucleic 
acid fragments of varying length from 25-40000 base pairs. 

EXAMPLE - Detection of ApoB haplotype by hybridization to an 
immobilized detection probe was as follows. Human genomic DNA 
was isolated from 5 ml mammalian full blood, two primers, forward 
primer: 5 ' -GATGAAACCAATGACAAAATCC- 3 ' , and reverse 
primer: 5 ' -TGCTCCGTTCTCAGGTACTTGC- 3 ' spanning the region of the 
2488 and 2712 polymorphisms were designed and PGR amplification was 
carried out. Two oligonucleotides, 21 base pairs long, biotinylated in 
the 5' and which were complementary to either the C-allele or the 
T-allele of the rodon 2488 polymorphisms were designed. These oligos were 
attached to a microtiter plate well coated with streptavidin . 
The two oligos were placed on separate surfaces (e.g. the one 
complementary to the C-allele in one microtiter plate well and the one 
complementary to the T-allele in a different well) . The PGR amplicon was 
added to the oligonucleotides attached to the solid surface and allowed 
to hybridize. The surfaces were shaken and then washed with 200 microl 
IxSSCT buffer 5 times. The PCR-amplicons , which do not contain a perfect 
match for the attached oligonucleotide would not have hybridized and was 
therefore washed off, while the PCR-amplicons, which contained a sequence 
100% complementary to the one possessed by the oligonucleotide was 
hybridized. (56 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - An isolated meIanocortin-5 receptor (MC5R) polypeptide 
comprising an amino acid sequence chosen from a fully defined sequence of 
325 amino acids, as given in the specification, an amino acid sequence 
encoded by canine MC5R clone, and an extracellular or cytoplasmic domain 
of canine MC5R or of polypeptide encoded by canine iyiC5R clone, is new. 

DETAILED DESCRIPTION - An isolated canine melanocortin-5 receptor 
(MC5R) polypeptide (I) comprising an amino acid sequence chosen from a 
fully defined sequence of 325 amino acids (SI) as given in the 
specification, an amino acid sequence encoded by canine MC5R clone, an 
extracellular domain of a canine MC5R corresponding to amino acids 1-37, 
90-119, 181-185, or 265-272 of (SI) or of polypeptide encoded by canine 
MC5R clone, and a cytoplasmic domain of a canine MC5R corresponding to 
amino acids 63-70, 139-160, 213-237, or 297-325 of (SI) or of polypeptide 
encoded by canine MC5R clone deposited with the ATCC having ATCC 
Accession Number PTA-3455 (Al) . INDEPENDENT CLAIMS are also included for: 
(1) an isolated nucleic acid (II) encoding a 
functional MC5R, or its complement, the nucleic acid 

comprising a nucleotide sequence chosen from a nucleotide sequence which 
hybridizes under conditions of moderate stringency to the coding region 
of a fully defined sequence of 3945 nucleotides (S2) as given in the 
specification, a nucleotide sequence which hybridizes under conditions of 
moderate stringency to a polynucleotide which is complementary to the 
coding region of (S2) , a nucleotide sequence which hybridizes under 
conditions of moderate stringency to the coding region of the canine MC5R 
as deposited with (Al) , and a nucleotide sequence which hybridizes under 
conditions of moderate stringency to a polynucleotide which is 
complementary to the coding region of the canine iyiC5R as deposited with 
(Al) , provided that the functional MC5R is not human, bovine, chimpanzee, 
murine, rat, chicken or swine; (2) an isolated nucleic 
acid encoding a functional MC5R, or its complement, the 
nucleic acid comprising a nucleotide sequence chosen 

from a nucleotide sequence which hybridizes under conditions of high 
stringency to (S2) , a nucleotide sequence which hybridizes under 
conditions of high stringency to a polynucleotide which is complementary 
to the coding region of (S2) , a nucleotide sequence which hybridizes 
under conditions of high stringency to the coding region of the canine 
MC5R as deposited with (Al) , and a nucleotide sequence which hybridizes 
under conditions of high stringency to a polynucleotide which is 
complementary to the coding region of the canine MC5R as deposited with 
(Al) ,- (3) an isolated nucleic acid (III) comprising a 

nucleotide sequence that encodes a polypeptide having (SI) , or encodes a 
polypeptide encoded by the canine MC5R clone as deposited with (Al) ; (4) 
an isolated nucleic acid comprising a nucleotide 

sequence having more than 87 % identity to (SI) or a fully defined 
sequence of 978 nucleotides (S3) as given in the specification or to the 
canine MC5R clone as deposited with (Al) ; (5) an isolated nucleic 
acid comprising a nucleotide sequence encoding an extracellular 
domain of a canine MC5R corresponding to amino acids 1-37, 90-119, 
181-185, or 265-272 of (SI) or of the polypeptide encoded by the canine 
MC5R clone as deposited with (Al) ; (6) an isolated nucleic 
acid comprising a nucleotide sequence encoding a cytoplasmic 
domain of a canine MC5R corresponding to amino acids 63-70, 139-160, 
213-217, or 297-325 of (SI) or of the polypeptide encoded by the canine 



MC5R clone as deposited with (Al) ; (7) a nucleotide vector (IV) 
comprising (11) under the control of a nucleotide regulatory element with 
which the nucleic acid is not naturally associated; 

(8) a genetically engineered host cell (V) that expresses functional MC5R 
and comprises (II) ; (9) an isolated polypeptide (VI) encoded by (II) ; 
(10) identifying a compound that binds to (VI) ; (11) an antibody 
(VII) that immuno-specif ically binds a polypeptide having (SI) ; (12) 
producing (I) ; (13) detecting a polynucleotide comprising (II) ; (14) 
identifying (ant ) agonists of canine MC5R; (15) preparing recombinant 
canine MC5R polypeptide; (16) a composition (VIII) comprising a 
substantially pure polypeptide having (SI); (17) a transgenic animal, the 
nucleated cells of which comprise a transgene encoding (VI) ; and (18) a 
composition (IX) comprising an agonist or antagonist of canine MC5R 
identified by (I) and a carrier. 

BIOTECHNOLOGY - Preparation (claimed) : (I) is prepared by culturing 
a host cell transformed with an expression vector which expresses the 
recombinant canine MC5R polypeptide in the host cell membranes, isolating 
membranes having (I) from the host cell and recovering the recombinant 
canine MC5R polypeptide from the cell culture. Preferred Nucleic 
Acid: In (III) , the nucleic acid has (S2) , 

(S3) or the canine MC5R clone as deposited with (Al) . Preferred Host 
Cell: In (V), the nucleic acid is in operative 

association with a nucleotide regulatory element that controls expression 
of the nucleotide sequence in the host cell. Preferred Method: Detecting 
a polynucleotide comprising (II) in a sample comprises contacting the 
sample with a compound that binds to and forms a complex with the 
polynucleotide for a period sufficient to form the complex, and detecting 
the complex, so that if a complex is detected, the polynucleotide is 
detected. (11) is useful for detecting a polynucleotide comprising (II) 
in a sample comprising contacting the sample under stringent 
hybridization conditions with nucleic acid primers 
that anneal to the nucleic acid under such 

conditions, and amplifying the annealed polynucleotides, so that if a 
polynucleotide is amplified, the polynucleotide is detected. The 
polynucleotide is an RNA molecule that encodes a functional MC5R, and the 
method further comprises reverse transcribing an annealed RNA molecule 
into a cDNA polynucleotide. Identifying a compound that binds to (VI) 
comprises contacting a compound with (VI) for a time sufficient to form a 
polypeptide/compound complex, and determining whether the 

polypeptide /compound complex is formed, where if the polypeptide/compound 
complex is formed, then a compound that binds to the polypeptide is 
identified. Alternatively, the method comprises contacting a compound 
with the polypeptide in a cell, for a time sufficient to form a 
polypeptide/compound complex, where the complex drives expression of a 
reporter gene sequence in the cell, and detecting the complex by 
detecting reporter gene sequence expression, so that if a 
polypeptide/compound complex is detected, a compound that binds to the 
polypeptide is identified. Identifying antagonists of canine MC5R 
comprises contacting a cell line that expresses (VI) with a test compound 
in the presence of an MC5R agonist, and determining whether the test 
compound inhibits binding of the MC5R agonist to the MC5R or inhibits 
functional activity of the MC5R, in which antagonists are identified as 
those compounds that inhibit binding of the MC5R agonist to the MC5R or 
inhibit functional activity of the MC5R. Identifying agonists of canine 
MC5R comprises contacting a cell line that expresses (VI) with a test 
compound in the presence and in the absence of an MC5R agonist, 
determining whether, in the presence of the MC5R agonist, the test 
compound inhibits the binding of the MC5R agonist to the cell line, and 
determining whether, in the absence of the MC5R agonist, the test 
compound mimics the cellular effects of the MC5R agonist on the cell 
line, in which agonists are identified as those test compounds that 
inhibit the binding but mimic the cellular effects of the MC5R agonist on 
the cell line. 

ACTIVITY - Anabolic; Eat ing-Disorders -Gen . ; Immunomodulator ; 



Dermatological ; Antiinflammatory; Antidiabetic ; Anorectic; Antipruritic . 
No biological data given. 

MECHANISM OF ACTION - Modulating appetite and/or metabolic rate. No 
biological data given. 

USE - An isolated nucleic acid (II) encoding a 
functional MC5R is useful for detecting a polynucleotide comprising (II) 
in a sample. An isolated polypeptide (VI) encoded by (II) is useful for 
identifying a compound that binds to (VI) . (VI) is useful for identifying 
(ant ) agonists of canine MC5R. A composition (IX) comprising an agonist or 
antagonist of canine MC5R(IX) is useful for modulating the appetite 
and/or metabolic rate, or treating skin disorders of an animal in need of 
it which involves administering to the animal an MC5R ligand. The animal 
suffers from a decreased-appetite disorder and the MC5R ligand 
administered is an MC5R antagonist. The disorder is anorexia or cachexia. 
The animal suffers from type 2 diabetes or obesity and the MC5R ligand 
administered is an MC5R agonist. The skin disorder is seborrhea and the 
MC5R ligand administered is an antagonist. The skin disorder is pruritis 
or allergic dermatitis and the MC5R ligand administered is an MC5R 
agonist (all claimed) . 

ADMINISTRATION - A composition (IX) is administered by inhalation, 
oral, buccal, parenteral, topical, transdermal or rectal routes. No 
dosage given. 

EXAMPLE - Canine skin tissue were prepared. cDNA libraries were 
prepared by Life Technologies. A biotinylated capture 

oligonucleotide had the sequence CATAGGGGCCATAGTGAAGAACAAAAACC which was 
designed from a conserved region of the isolated melanocortin-5 receptor 
(MC5R) polynucleotide sequence. Canine MC5R clones were isolated from 
their corresponding cDNA libraries using the oligonucleotide and the 
GENETRAPPER (RTM) system. Positive selection was achieved by stringently 
hybridizing the oligonucleotide to clones in a cDNA library. The complex 
was separated from all other clones in the library using 
Streptavidin magnetic beads, which were pelleted using a magnet. 
MC5R clones were identified by PGR using a MC5R specific primer pair 
designed to be outside of the capture oligonucleotide site ( 
forward primer: TTCGCCGTGTGAAGAGATGG ; reverse 

primer: ACGCCTCACGGTCATGATGT) . One canine MC5R clone was isolated 
from the cDNA libraries, yielding a clone of 3.9 kilobases in size. 
Identity of the clones was confirmed by PGR using a different MC5R 
polynucleotide sequence-specific primer pair (forward 
primer: TGAGGCGTTCCAGAGTGTTAT , reverse primer 

: GGAGCCCAGCACACGAT) . Sequencing of the canine MC5R polynucleotide was 
completed using one standard and seven primer walking reactions from both 
ends of each clone. Sequences of the MC5R polynucleotide fragments were 
assembled based on their overlapping regions. The nucleotide sequence 
encoding canine MC5R was depicted as a fully defined sequence of 3945 
nucleotides as given in the specification. Conceptual translation of the 
open reading frame (ORF) of the nucleotide sequence revealed the 
predicted amino acid sequence of canine MC5R as a fully defined sequence 
of 325 amino acids as given in the specification. The open reading frame 
nucleotide sequence was depicted as a fully defined sequence of 978 
nucleotides as given in the specification. (35 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Determining (M) presence or absence of a homozygous or 
heterozygous change in one or more nucleotides within a target nucleotide 
sequence, using forward and reverse primers which are labeled with 
reporter molecules which provide separate identifiable signals, or 
unlabeled primers where detection is accomplished by hybridization of a 
probe labeled at its 5' and 3' termini, is new. 

DETAILED DESCRIPTION - Determining (M) presence or absence of a 
homozygous or heterozygous change in one or more nucleotides within a 
target nucleotide sequence, comprising: (a) amplifying target nucleotide 
sequence using forward and reverse primers to produce an amplified 
product, where at least one of the primers is labeled with a reporter 
molecule capable of facilitating the provision of an identifiable signal 
which can be distinguished from another receptor molecule if both primers 
are labeled, and at least one primer and its complementary form comprises 
a complementary sequence to an oligonucleotide sequence anchored to a 
solid support, and the primers introduce, abolish or hybridize to a 
target site within the amplified product in the presence or absence of a 
change in one or more nucleotides, and subjecting the amplified product 
to detection unit; or (b) the method of: (i) amplifying the target 
nucleotide sequence using forward and reverse primers to produce an 
amplified product, where one primer comprises one or more chemically 
modified nucleotides, bases or phosphodiester bonds so that a nucleotide 
strand which extends from the primer is resistant to exonuclease activity 
and the other primer comprises a nucleotide sequences having sense and 
complementary sequences immobilized to a solid support, where the primers 
introduces or abolishes a restriction endonuclease site within the 
amplified product in the presence or absence of a change in one or more 
nucleotides; (ii) digesting the amplified product with an exonuclease to 
digest the strand not amplified by the primer comprising the 
exonuclease-resistant nucleotides, bases or phosphodiester linkages to 
generate a single-stranded nucleic acid molecule 
comprising the potential presence or absence of a restriction 
endonucleases site and a nucleotide sequence complementary to an 
oligonucleotide sequence immobilized to the solid support; (iii) 
hybridizing to the single stranded nucleic acid 

molecule a probe that contains complementary to the restriction site that 
may have been introduced to generate a partial double- stranded molecule, 
where the probe comprises two reporter molecules capable of facilitating 
the provision of identifiable signals which can be distinguished from 
each other; (iv) digesting the partially double- stranded molecule with 
the restriction endonuclease whose site has been potentially introduced 
or abolished in the amplified product and subjecting the digested 
molecule to conditions to permit annealing to a set of the immobilized 
oligonucleotides comprising oligonucleotides which are sense or 
complementary to a portion of the amplified sequence introduced by at 
least one primer; and (v) detecting the relative proportion of signal by 
the reporter molecules, where an equal proportion of different signals or 
the presence of only one signal represents a homozygous presence or 
absence of change in the target nucleotide sequence and the presence of a 
differential signal represents a heterozygous presence or absence of the 
change in target nucleotide sequence. An INDEPENDENT CLAIM is also 
included for an assay device for determining the presence or absence of a 
nucleotide or group of nucleotides in a nucleic acid 
molecule, comprising an array of immobilized oligonucleotides each 
complementary to a nucleotide sequence within an amplified product 
digested by one or more restriction endonucleases and unit to screen for 
the hybridization of a target sequence to the immobilized oligonucleotide 



array. 

BIOTECHNOLOGY - Preferred Method: In (Mi), the detection unit 
comprises detecting the relative proportion of signal or lack of signal 
by the reporter molecules. The target site within the amplified product 
is a restriction endonuclease site. One or more of the forward or reverse 
primers introduces a restriction endonuclease site within the amplified 
product. The solid support is glass or a polymer such as 
cellulose, nitrocellulose, ceramic material, polyacrylamide , 
nylon, polystyrene and its derivatives, polyvinylidene difluoride, 
methacrylate and its derivatives, polyvinylchloride and polypropylene, 
preferably glass. Two or more oligonucleotide sequences are anchored to 
the solid support in the form of an array. The restriction endonuclease 
site is recognized by restriction enzymes listed in the specification 
such as AatI, Aatll, Aaul, Bael, BamHI, Cac8I, Cbil, Dralll, Dsal, 
ECO1301, EcoRI, Esp3I, Fspl , Gsul , HphI, Ital, Ksp22I, Lspl, Msel, Narl, 
Pad, Rsal, Secl, Taqll, UbaDI , Van91I, XagI , Zsp2I, etc. The reporter 
molecule is chloramphenicol, colorless galactosidase , colorless 
glucuronide, luciferin, and green fluorescent protein. 
Alternatively, the differential restriction endonuclease digestion is 
assessed electrophoretically , where the pattern of electrophoretic 
separation and/or the pattern of reporter molecule signaling is 
indicative of homozygous or heterozygous presence or absence of change in 
the target sequence. Preferred Device: The device is packaged for sale 
and contains instructions for use. 

USE - (M) is useful for determining the presence or absence of a 
homozygous or heterozygous change in one or more nucleotides within a 
target nucleotide sequence. The target sequence is in a eukaryotic cell 
such as a plant cell or a mammalian cell in particular a human cell, and 
the target sequence is associated with a disease condition comprising one 
or more known genetic mutations. The disease condition is 
adreno- leukodystrophy, atherosclerosis, gaucher disease, gyrate atrophy, 
juvenile onset diabetes, obesity, paroxysmal nocturnal hemoglobinuria, 
phenylketonuria, refsum disease, tangler disease and hemochromatosis 
conditions involving transporters, channels and pumps such as cystic 
fibrosis, deafness, diastrophic dysplasia, long-QT syndrome, Menkes 
syndrome, Pendred syndrome, polycystic kidney disease, sickle cell 
anemia, Wilson's disease and Zellweger syndrome, conditions involving 
signal transduction such as ataxia telangiectasia, baldness, Cockayne 
syndrome, glaucoma, tuberous sclerosis, Waardenburg syndrome and Werner 
syndrome, conditions involving the brain such as Alzheimer's disease, 
amyotrophic lateral sclerosis, Angleman syndrome, Charcot -Marie-Tooth 
disease, epilepsy, essential tremor, fragile X syndrome, Friedreich's 
ataxia, Huntington's disease, Niemann-Pick disease, Parkinson's disease, 
Prader-Willi syndrome, Rett syndrome, spinocerebellar atrophy and 
William's syndrome, and conditions involving the skeleton such as 
Duchenne muscular dystrophy, Ellis -van Creveld syndrome, Marfan syndrome 
and myotonic dystrophy. (All claimed) . (M) is useful for screening for 
polymorphic variants in the genome of plants such as during the tissue 
culture stages of plant propagation. The ability to identify polymorphic 
variants in plants such as due to somaclonal variation prevents 
unnecessary resources being wasted on plants with undesired properties. 

EXAMPLE - A mutation at nucleotide 35 in the connexin 26 gene was 
identified either in the homozygous or heterozygous state. The mutation 
was a deletion of a guanine at position 35. This mutation was referred to 
as 35DELTAG. Two primers were developed, each labeled with a different 
reporter molecule and at least one comprising a nucleotide sequence 
matching and complementary to oligonucleotide sequences immobilized to a 
solid support. This sequence on the primer was referred to as a tag 
sequence. The primers comprised a reporter molecule alone or linked to a 
tag sequence having matching and complementary sequences immobilized to a 
solid support. One primer comprised a tag sequence linked to a nucleotide 
sequence complementary to a region flanking the 3 5DELTAG region for the 
forward primer and a region downstream of this location 
for the reverse primer. The reverse 



primer introduced a base change in the wild- type sequence thus 
creating a EcoRII site. If the target sequence comprised a 35 DELTAG 
mutation then the EcoRII site was lost, as EcoRII recognized the 
nucleotide sequence 5 ' CCWGG3 ' , where W is A or T, In the connexin 26 
gene, the nucleotide sequence recognized by EcoRII was 5 ' CCTGG3 ' . A 35 
DELTAG mutation removed the G at the 3' position and hence, amplification 
product from a 3 5 DELTAG sample did not digest, while the wild- type 
sequence digested. After amplification and digestion with EcoRII, 
single -stranded forms of the amplified product were exposed to the 
immobilized oligonucleotides on the solid support. When the target 
sequence was homozygous wild- type, all the amplification product were 
digested thus removing the reporter molecule associated with the 
reverse primer. The complementary immobilized 
oligonucleotide {+) permitted capture of the tag associated 
with the forward primer. The matching (sense) 
immobilized oligonucleotide (-) permitted capture of the 
sequence complementary to the tag generated by extension of the 
reverse primer during polymerase chain reaction (PGR) . 
As the reporter molecule associated with the reverse 
primer was cleaved away by EcoRII digestion, no reporter molecule 
was detected at the (-) feature of the immobilized oligonucleotide pair, 
i.e. the ratio of signal from forward to reverse primer 
was in the order of 1:0. When the 35 DELTAG mutation was present in a 
homozygous state, there was no digestion of any amplification product and 
both reporter molecules on both primers were equally represented, i.e. in 
a ratio of 1:1. When the 35DELTAG mutation was in the heterozygous state, 
then the amplification product from the nucleotide sequence carrying the 
mutation was not cleaved but cleavage occurred in the amplification 
product from the nucleotide sequence not carrying the mutation. About 
half of the molecules in the total amplification were cleaved. 
Accordingly, the ratio of signal from forward to reverse 
primer was 1:0.5. (73 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Assaying, (Ml) for an amplification product (AMP) from a first 
target polynucleotide, (TP) , comprising providing a sample that is 
suspected of containing AMP, where the AMP is a polynucleotide comprising 
a first label and a capture sequence not present in the TP at 
the same position, is new. 

DETAILED DESCRIPTION - A target polynucleotide, (TP) , is amplified, 
where first primer has a tag sequence, the complement of which is formed 
on the opposite strand during amplification and is referred to as 
capture sequence (CS) , and the opposite strand is referred to as 
an amplification product (AMP) has a label; probe conjugated to substrate 



specific to CS, is contacted with AMP to form AMP detection complex. 

Assaying (Ml) for an AMP from a first TP, comprises providing a sample 

that is suspected of containing AMP, where the AMP is a polynucleotide 

comprising a first label and a capture sequence not present in 

the TP at the same position, where the AMP -is formed by primer extension 

from a template, where the template comprises a complement to the TP and 

a target noncomplementary region, where the capture sequence is 

a complement to the target noncomplementary region, providing a substrate 

that is conjugated to a first capture probe, contacting the 

sample with the capture probe under a first set of 

hybridization conditions, where the capture probe can bind to 

the capture sequence under the first set of hybridization 

conditions and determining if the first label is associated with the 

substrate. INDEPENDENT CLAIMS are also included for the following: (1) 

forming {M2) an AMP detection complex for assaying a sample for a first 

TP; (2) an amplification product detection complex comprising a 

capture probe polynucleotide hybridized to capture 

sequence of labeled amplification product from a TP, where the 

capture probe polynucleotide is conjugated to a substrate, where 

the capture sequence is not present in a region of the TP which 

is amplified and is introduced into the amplification product by copying 

a template polynucleotide, the template polynucleotide comprising a 

target noncomplementary region and a region complementary to the TP, 

where the target noncomplementary region was introduced into the template 

polynucleotide by extension of a primer hybridized to the target 

polynucleotide, the primer comprising the target noncomplementary region 

and where the capture sequence is complementary to the target 

noncomplementary region; and (3) a kit for assaying for an AMP from a TP 

comprises a substrate attached to a capture probe, a first 

primer comprising a 3' end a first target complementary region located at 

the 3' end of the first primer, and a first target noncomplementary 

region that is not complementary to the first TP at a position 3 ' of a 

sequence to which the first target complementary region can hybridize, a 

second primer, label, housing for retaining the substrate, first primer, 

second primer, and a label and instruction provided with the housing that 

describe how to use the components of the kit to assay a sample by 

forming an AMP from the TP using the first and second primers that 

comprises the label and a capture sequence that is 

complementary to the target noncomplementary in the first primer, where 
the capture sequence can bind to the capture probe. 

BIOTECHNOLOGY - Preferred Method: In (Ml) the capture 
probe is a polynucleotide, substrate is from micorsphere, chip, slide, 
multiwell plate, a membrane, an optical fiber, and an optionally porous 
gel matrix, more preferably slide. The substrate is preferably conjugated 
to several different capture probe polynucleotides having 
corresponding different sequences, where each of the different 
capture probes can selectively bind to a corresponding different 
capture sequence on a corresponding different AMP. The substrate 
is preferably a first microsphere comprising a first spectral code 
comprising a first semiconductor nanocrystal and first 
fluorescence characteristics, where the first semiconductor 
nanocrystal comprises: (a) a core selected from ZnS, ZnSe, ZnTe, CdS, 
CdSe, CdTe, HgS, HgSe, HgTe, MgS, MgSe, MgTe, CaS, CaSe, CaTe,, SrS," SrSe, 
SrTe, BaS, BaTe, GaN, GaP, GaAs , GaSb, InN, InP, InAs, InSb, AIAs , AIP, 
AIS, Ge, Si, Pb, PObSe, PbSe, their alloy or their mixture, more 
preferably the core is a CdSe; (b) a shell, preferably ZnS. The AMP is 
produced by a process comprising incorporation of a nucleotide comprising^ 
the first label into AMP using a polymerase or extension of a primer 
using a polymerase to form AMP, where primer comprises the first label, 
where the first label comprises an agent selected from chromophore; 
lumiphore; fluorophore preferably semiconductor nanocrystal, 
fluorescent dye, lanthanide chelate, a green fluorescent 

protein, more preferably is a lanthanide chelate selected from europium 
chelate, terbium chelate and a samarium chelate; chromogen; hapten; 



antigen; radioactive isotope; magnetic particle; metal nanoparticle; 
enzyme preferably alkaline phosphatase, horseradish peroxidase, 
beta-galactosidase , glucose oxidase, bacterial luciferase, an insect 
lucif erase and sea pansy luciferase; antibody or binding 
portion or their equivalent; aptamer; and one member of a binding pair; 
or an agent selected from avidin, streptavidin, 

digoxigenin and biotin. The method preferably comprises determining if 

the first label, preferably a fluorophore, is associated with 

the substrate comprises applying a light source to the substrate that can 

excite the fluorophore, and determining if a 

fluorescence emission from the fluorophore occurs from 

the substrate. The sample is preferably assayed for the presence of AMP 
or to determine its amount, where AMP is produced at a detectably higher 
level from at least one allele of a locus having at least two alleles. 
When the substrate is a first microsphere, (Ml) further comprises 
assaying the sample for containing a second, third and fourth AMP from a 
second, third and fourth TP, where second AMP from second TP and is 
further contacted under a second set of hybridization conditions with a 
second capture probe conjugated to a second microsphere, where 
the second capture probe is a polynucleotide, the second 
microsphere can be the first microsphere or a different second 
microsphere, the second microsphere is a different second microsphere 
comprising a second spectral code comprising second fluorescent 
characteristics, the second spectral code distinguishable from the first 
spectral code, the second capture probe can hybridize to the 
second AMP under the second set of hybridization conditions, the second 
AMP comprises a second label, which can be the first label when the 
second microsphere is a different second microsphere or can be a 
different second label, and determining if the second label is associated 
with the second microsphere, where the first and the second AMPs are 
produced from a single locus, or differ by a single nucleotide. The 
substrate is further conjugated to a second/ third/fourth capture 
probe, where the second/ third/fourth capture probe can 
preferentially bind to a second/ third/fourth sequence on a 
second/third/f ourth AMP, second/ third/fourth comprising a 
second/third/fourth second/third/f ourth label that can be the same as or 
different than the first label and/or the second label where the binding 
the second/third/f ourth AMP to the second/third/fourth capture 
probe can be independently determined. In (M2) , after altering the sample 
conditions to allow dissociation of the second primer extension product 
from the first primer extension product, the sample is further contacted 
with the first and second primers under conditions in which the first and 
second primers can hybridize to the second and first primer extension 
products, respectively, and be extended to form several first and second 
primer extension products, where altering the sample conditions to allow 
dissociation of the first and second primer extension product from the 
first target polynucleotide and first primer extension product, 
respectively comprises heating the sample. (M2) further comprising 
removing single -stranded polynucleotides from the sample prior to 
altering the sample conditions to allow dissociation of the second primer 
extension product from the first primer extension product, where removing 
single -stranded polynucleotides are removed preferably by adding a 
thermolabile single-stranded nuclease to the sample under conditions and 
for a time sufficient to digest single -stranded polynucleotides in the 
sample, and then heating the sample to inactivate the single-stranded 
nuclease. In (M2) , the first TP is at least one allele of a locus 
comprising a second allele, and where the first primer preferentially 
hybridizes to and is extended from the at least one allele as compared to 
second allele, where first and second primers has at least one mismatch 
with the second allele at one of the five 3 ' nucleotide of the first 
primer, and at least one allele and the second allele differ by a single 
nucleotide polymorphism. The method further comprises contacting the 
sample with a flanking primer has a lower melting point for hybridization 
to the first target polynucleotide than the first primer that is 



complementary to the first target polynucleotide and can be extended to 
form a flanking primer extension product; where the flanking primer is 
complementary to the first target polynucleotide at a flanking position 
that is 5' to a position at which the first target complementary region 
is complementary to the first target polynucleotide. (M2} further 
comprises forming a second AMP detection complex for assaying the sample 
for second TP. Utilizing a third and a fourth primer. Preferred Kit: The 
label is provided conjugated to a nucleotide which can be incorporated 
into the AMP, The label is provided conjugated to the second primer, the 
substrate is attached to a plurality of different capture 
probes, where each of said different capture probes is attached 
at an identifiable location on the substrate, where each of said 
different capture probes can preferentially hybridize to a 
corresponding different AMP, each of the corresponding different AMPs 
comprising a label that can be the same or different as the label on the 
other corresponding different AMPs and where the instructions further 
describe how to use the components to the kit to assay the sample for 
each of the corresponding different AMPs. M2 comprises: (a) providing a 
first and second primer; where first primer comprising a 3' end a first 
complementary region that is complementary to the first polynucleotide, 
first complementary region located at the 3 ' - end of the first primer, 
and a first target non complementary region that is not complementary to 
the first TP at a position at 3 ' of a sequence to which the first target 
complementary region can hybridize, the first primer comprising a 3 ' -end 
and a first label; (b) providing the sample the sample suspected of 
containing the first TP; (c) contacting the sample with the first primer 
under conditions in which the first target complementary region can 
hybridize to the first TP and the first primer can be extended to form a 
first primer extension product; (d) altering the sample condition to 
allow disassociation of the first primer extension product from the first 
target polynucleotide, where the 3 • -end of the first primer is 
complementary to the first primer extension product at a position in the 
first extension product that is 3 ' to the first target complementary 
region; (e) contacting the sample with the first primer under conditions 
in which the first can hybridize to the first primer extension product 
and be extended to form a first extension product comprising a first 
capture sequence that is the complement of the first target non 
complementary region and does not exist elsewhere in the first primer 
extension product, where the first primer extension product is the AMP; 
(f) altering the sample condition to allow dissociation of the first 
primer extension product from the first extension product; and (g) 
contacting the sample with a first capture probe conjugated to 
a first substrate where the contacting takes place under conditions in 
which the first capture probe can bind to the first 
capture sequence of the second primer extension product to form 
an AMP detection complex. 

USE - (M2) is useful for forming an AMP detection complex for 
assaying a sample for first TP. The method further comprises determining 
if the first label is associated with the first substrate, where AMP is 
produced at a detectably higher level from at least one allele of a locus 
having at least two alleles and the first substrate preferably a first 
microsphere comprising a first spectral code is identified by decoding 
the spectral code which is preferably performed prior to, simultaneously 
or subsequent to determining if the first label from the second primer is 
associated with a substrate, first TP, preferably single- stranded or 
double -stranded DNA or RNA and a polymerase, preferably 
DNA polymerase having reverse transcriptase activity is used to 
form the first primer extension product (claimed) . (Ml) is useful for 
particular polynucleotide sequences, whether based on SNPs , conserved 
sequences, or other features or useful in a wide variety of different 
applications. The method is useful for pharmacogenet ic testing, such 
methods ca be used in a forensic setting to identify the species or 
individual which was the source of a forensic specimen. Polynucleotide 
analysis methods can also be used in an anthropological setting. 



Paternity testing is another area, as is testing for compatibility, 
between prospective tissue or blood donors and patients in need, and in 
screening for heredity disorders. (Ml) is also useful for studying gene 
expression in response to a stimulus. Other applications include human 
population genetics, analyses of human evolutionary history, and 
characterization of human haplotype diversity. The method is useful to 
detect immunoglobulin class switching and hypervariable mutation of 
immunoglobulins, to detect polynucleotide sequences from contaminants or 
pathogens including bacteria, yeast, viruses, for HIV subtyping to 
determine the particular strains or relative amounts of particular 
strains infecting an individual, and can be repeatedly to monitor changes 
in the individuals predominant HIV strains, such as the development of 
drug resistance or T cell tropism; and to detect single nucleotide 
polymorphisms, which may be associated with particular alleles or subsets 
of allele. Over 1.4 million different single nucleotide polymorphisms 
(SNPs) in the human population have been identified. The method is also 
useful for mini-sequencing and for detection of mutations. Any type of 
mutation can be detected, including without limitation SNPs, insertions, 
deletions, transitions, transversions , inversions, frame shifts, triplet 
repeat expansions, and chromosome rearrangements. The method is useful to 
detect nucleotide sequences associated with increased risk of diseases or 
disorders, including cystic fibrosis, Tay-Sachs, sickle-cell anemia, etc. 
The method is useful for any assay in which a sample can be interrogated 
regarding an amplification product from a target polynucleotide. Typical 
assays involve determine the presence of the amplification product in the 
sample or its relative amount, or the assays may quantitative or 
semi-quantitative. Results from such assays can be used to determine the 
presence or amount of the target polynucleotide present in the sample. 
The above methods are particularly useful in multiplex settings where 
several TP are to be assayed. 

EXAMPLE - 80 mul of 10 micron polysciences beads were spun down per 
conjugation reaction. The supernatant was removed and the beads were 
resuspended in 100 mul pf imidazole buffer. The beads were spun down 
again and the supernatant removed. The beads were again washed in 
imidazole buffer. After the second wash, the beads were resuspended in 2 0 
mul imidazole buffer. 2.0 mul of 100 muM oligonucleotide and 100 mul of 
200 mM 1- (3- (dimethyl-amino) -propyl) -ethylcarbodiimide hydrochloride 
(EDO made fresh imidazole buffer pH 7 . 0 were added to the beads. The 
beads were then incubated for 4 hours at room temperature with shaking. 
The beads were then spun down, the supernatant removed, and the beads 
were resuspended. This step was then repeated. The beads were then again 
spun down, the supernatant was removed and the beads were resuspended in 
100 mul of water, this step was also repeated. The beads were then spun 
down, the supernatant removed and the beads were resuspended in 4 5 mul of 
PBS pH 7.4. An amplification reaction was carried out using IX Amplitaq 
Stoffel buffer (10 mM Tris-HCl, 10 mM KCl, pH 8.3, 200 muM each dNTP) , 25 
mM Magnesium chloride, 2.5 U Amplitaq Stoffel enzyme, 200 mM 
reverse primer (5 ' -biotin-TTCAGTGCCAACCGCCTCAC-3 ' ) , 100 
nM forward primer ( 5 ' -GCAATAGGTTTTGAGGGGCATggttgtggaa 
gaggac-3'), 100 nm forward primer 

(5 ' -TTCTGGGCCACTGACTGATTTggttgtggaagagaac-3 ' ) (where target 
noncomplementary regions are in capital letters and target - specif ic 
region of the primer are in lowercase letters) , 1 ng/mul genomic 
DNA. The heat denatured amplicon was added to 2 . 5 mul of 
conjugated beads in 85 mul of hybridization buffer. The beads was spun 
down, by supernatant removed and then resuspended in 100 mul 1.5XSSPE 
(225 mM NaCl) , 0.1% sodium dodecyl sulfate. The bead were again spun down 
and the supernatant removed to wash away excess amplicon. The beads were 
then resuspended in 50 mul of PBS/BSA. 0.5 mul of 0.2 mg/ml 
streptavidin-Cy-Chrome dye was added and incubated with the beads 
for 1 hour at room temperature. The beads were then spun down and 
resuspended in 4 00 mul PBS pH 7.4. The beads were analyzed on flow 
cytometer in PBS pH 7.4. The unique capture sequence- tagged 
amplicon showed sequence-specific hybridization to its complement 



attached to beads. Both alleles present in the heterozygous sample could 
be independently amplified and identified, and heterozygous samples could 
be distinguished from homozygous samples. {85 pages) 
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DETAILED DESCRIPTION - Detecting the presence/absence of multiple 
haplotypic genetic variations in a preselected region of one chromosome 
of a chromosome pair comprises: (a) selecting several nucleotide 
polymorphisms suspended to occur in the preselected region; (b) designing 
a set of oligonucleotide probe members, each of which is capable of 
hybridizing specifically with one individually selected nucleotide 
sequence in the preselected region comprising at least one polymorphism 
suspected to occur in the preselected region; (c) obtaining from an 
individual a nucleic acid sample which contains a 
target nucleic acid comprising the preselected region 

of the one member or a chromosome pair; (d) isolating or specifically 
analyzing at least part of the target nucleic acid of 

the one member of a chromosome pair comprising the preselected region, 
thus obtaining a resolution of the haplotypes from the individual; and 
(e) detecting the presence or absence of several polymorphisms in the 
preselected region by nucleic acid hybridization with 

the set of oligonucleotide probe members. An INDEPENDENT CLAIM is also 
included for a kit for detecting the presence or absence of multiple 
haplotypic genetic variation in a preselected region of one chromosome of 
a chromosome pair. 

BIOTECHNOLOGY - Preferred Method: One probe of the set is an 
allele-specif ic capture probe or primer, which is specific for 
one allele of a first polymorphism in the preselected region, and the 
other probe of the set is an allele specific detection-probe which is 
specific for one allele of a second polymorphism in the preselected 
region. The method further comprises isolating at least a part of the 
target nucleic acid sequence by capturing 
the target nucleic acid sequence with the allele 
specific capture probe, or isolating the target nucleic 
acid comprises amplifying it using a primer pair of which one 
member is the allele specific primer, and obtaining a resolution of the 
haplotypes, where the probe is differently labeled. The method further 
comprises detecting the presence or absence of several polymorphisms by 
contacting the amplified target nucleic acid with the 

allele specific detection probe, and detecting the hybrid between the 

target nucleic acid and the allele specific detection 

probe. Further, the method comprises providing capture probes 

specific for every allele of a first polymorphism, where the 

capture probes are immobilized in different positions to enable 

the resolution of both haplotypes of a diploid individual, or the 

amplification of every allele of a first polymorphism to separate 

amplification reactions to enable resolution of both haplotypes of a 

diploid individual. The method comprises specifically analyzing the 

target nucleic acid by contacting the target with the 

multifunctional detection probe, and obtaining a resolution of the 

haplotypes, where the multifunctional detection probes can detect every 

combination of alleles for the multiple polymorphisms. The target 

nucleic acid is selected from genomic DNA, 

cDNA, mRNA, mitochondrial DNA and chloroplast DNA. At 

least one member of the set of oligonucleotide probes are labeled with a 
fluorescent reporter group (fluorescein, Cy2 , Cy3 , Cy3 . 5 , Cy5 , Cy5 . 5 , 
Cy7, acridin, Hoechst 33258, rhodamine, rhodamine green, 

tetramethylrhodamine , Texas red, cascade blue, Oregon green, Alexa flour, 
europium, and samarium) , with an enzyme tag (beta-galactosidase , 
peroxidase, horseradish peroxidase, urease, glycosidase, alkaline 
phosphatase, chloramphenicol acetyltransf erase and luciferase) , with a 
chemiluminescent group (luminol and oxalate esters) , or with a 
radioisotope (hydrazides and the radioisotope is selected from 32P, 32P, 
35S, 1251, 45Ca, 14C and 3H) . Isolation of the resolved haplotype 
comprises the binding of at least one member of the set of 
oligonucleotide probes to a solid surface, where the preselected region 
is amplified, preferably by an allele specific amplification method. The 
amplification is performed by PCR, Ligase Chain Reaction (LCR) , 



Nucleic Acid Sequence-Based Amplification (NASBA) , 

strand displacement amplification, rolling circle amplification, and 

T7 -polymerase amplification. The method further comprises the use of an 

allele-specif ic primer coupled to an entity suitable for a subsequent 

immobilization reaction, performing the amplification reaction, and thus 

obtaining an amplified DNA molecule with the entity coupled to 

one of the DNA strands, dissociating the two strands of the 

amplified DNA molecule, binding only the coupled DNA 

strand to a solid surface, and contacting the bound DNA with 

several differently labeled oligonucleotide probes each of which is 

capable of detecting one specific polymorphism by nucleic 

acid hybridization. The solid surface is selected from 

nitrocellulose surface, a cellulose surface, a diazotized 

surface and a nylon surface. Binding further comprises coupling one 

member of an affinity pair to the nucleic acid while 

the other member of the affinity pair is immobilized on the solid 

surface. The affinity pair is selected from biotin-streptavidin 

, biotin-avidin, digoxigenin-anti -hapten antibody, 

f luorescein-anti-hapten antibody, lectins- lectin receptor, ion-ion 
chelators, immunoglobulin (Ig) G-protein A, IgG-protein G and 
magnets -paramagnetic particles. Binding comprises the coupling of the 
nucleic acid to a photoreactive group, or chemoreactive 
group. The photoreactive group is selected from quinone, an 
anthraquinone , psoralene, coumarin, benzofuran, indole and a 
photoactivable ketone, including benzophenone and acetophenone . The 
chemoreactive group is selected from sulfhydryl, a primary amine and a 
primary phosphate. The resolution of haplotypes of a preselected region 
of the one member of a chromosome pair is performed by hybridization 
techniques in a one-phase system. Several nucleotide polymorphisms of the 
preselected region is detected by hybridization in suspension with one 
labeled oligonucleotide probe which is capable of detecting several 
polymorphisms, such as at least 2 polymorphisms, for e.g., up to 10 
polymorphisms. Several nucleotide polymorphisms are detected by 
hybridization in suspension with several different labeled 
oligonucleotide probes each of which is capable of detecting one specific 
polymorphism. The preselected region is amplified by the above mentioned 
allele specific amplification methods. In the method, the spacer 
comprises 8-2 8 nucleotides, where two adjacent polymorphisms are 
separated by at least 15- 150 nucleotides, preferably at least 200 
nucleotides, for e.g., at least 250 nucleotides, or more preferably up to 
1000 kb. Preferred Kit: The kit comprises: (a) at least two 
oligonucleotide probes, each of which is capable of hybridizing 
specifically with one allele of an individually selected polymorphic 
locus occurring in the preselected region, one of the probe is a 
detection probe, which is bound to a label, two adjacent polymorphic loci 
is separated by at least 15 nucleotides; and (b) buffers and solutions 
for carrying out hybridization under conditions of high stringency 
between the oligonucleotide probes and a target nucleic 
acid sequence comprising the preselected region. One probe is a 
capture probe coupled to an entity suitable for a subsequent 
immobilization reaction and the other probe is a detection probe. The kit 
comprises a primer pair, one of which is an allele specific primer, which 
is an oligonucleotide probe, and an allele specific probes to resolve all 
possible combinations of allele for the two or more polymorphisms. The 
kit further comprises multifunctional oligonucleotide probe comprising: 
(a) a first allele specific nucleotide sequence, which is specific for 
one allele of a first polymorphic locus; (b) a second allele specific 
nucleotide sequence, which is specific for one allele of a second 
polymorphic locus; (c) a spacer sequence, which does not hybridize to any 
part of the target nucleic acid under conditions 

where the allele specific sequences hybridize, and which separates the 
first and second allele specific nucleotide sequences; and (d) a 
detectable label. 

USE - The method is useful for detecting the presence or absence of 



multiple haplotypic genetic variations in a preselected region of one 
chromosome of a chromosome pair (claimed) . The method is also useful for 
determining the linkage phase between two adjacent loci. 

ADVANTAGE - The method is fast, inexpensive and provides 
uncomplicated determination of haplotypes in nucleic 
acid fragments of varying length from 25-40000 base pairs. 

EXAMPLE - Detection of ApoB haplotype by hybridization to an 
immobilized detection probe was as follows. Human genomic DNA 
was isolated from 5 ml mammalian full blood, two primers, forward 
primer: 5 ' -GATGAAACCAATGACAAAATCC - 3 ' , and reverse 
primer: 5 ' -TGCTCCGTTCTCAGGTACTTGC-3 ' spanning the region of the 
2488 and 2712 polymorphisms were designed and PGR amplification was 
carried out. Two oligonucleotides, 21 base pairs long, biotinylated in 
the 5' and which were complementary to either the C-allele or the 
T-allele of the rodon 2488 polymorphisms were designed. These oligos were 
attached to a microtiter plate well coated with streptavidin . 
The two oligos were placed on separate surfaces (e.g. the one 
complementary to the C-allele in one microtiter plate well and the one 
complementary to the T-allele in a different well) . The PGR amplicon was 
added to the oligonucleotides attached to the solid surface and allowed 
to hybridize. The surfaces were shaken and then washed with 2 00 microl 
IxSSCT buffer 5 times. The PCR-amplicons , which do not contain a perfect 
match for the attached oligonucleotide would not have hybridized and was 
therefore washed off, while the PCR-amplicons, which contained a sequence 
100% complementary to the one possessed by the oligonucleotide was 
hybridized. (56 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Dye-labeled ribonucleotide triphosphate analogs, are new. 
DETAILED DESCRIPTION - Dye -labeled ribonucleotide triphosphate 

analogs of formula (I) are new. B' = nucleobase; L = linker; R3 = 

triphosphate, alpha- thiotriphosphate or its salt; and T = reporter group. 

INDEPENDENT CLAIMS are also included for: (1) determining the sequence of 

a DNA template comprising: (a) annealing at least one 

oligonucleotide primer to a template; (b) incubating the oligonucleotide 
primer with a DNA polymerase that can incorporate both 
deoxynucleotides (dNTPs) in a reaction comprising a mixture (al) of 
unlabeled dNTPs and at least one dye -labeled ribonucleotide to form 
primer extension products; (c) treating the primer extension products 
with a device (A) for hydrolyzing the extension products at each 
occurrence of a ribonucleotide; (d) separating the resulting fragments 
that contain the at least one primer from other fragments; (e) resolving 
the primer-containing extension product by size; and (f) detecting the 
fragments; (2) detecting mutations in DNA comprising: (a) 
annealing two oligonucleotide primers to a template; (b) incubating the 
two oligonucleotide primers with a DNA polymerase that can 
incorporate both dNTPs in a reaction comprising (a) to form primer 
extension products; (c) treating the primer extension products with (A) 



to produce fragments; (d) resolving the fragments by size; and (e) 
detecting the fragments; (3) preparation of polynucleotide fragments 
comprising: (a) incubating the DNA template with the 
DNA polymerase, dATP, dGTP, dCTP, dTTP, at least two 
oligonucleotide primers complementary to the DNA template and 
(1) so that the primers are extended and the dye -labeled ribonucleotide 
is incorporated in the primer extension products and hydrolyzing 
3 ' -5 ' -phoshphodiester linkages between adjacent ribo- and 

deoxyribonucleotides ; (4) preparation of dye-labeled RNA complementary to 

a sequence of interest comprising preparing a mixture of a template, RNA 

polymerase, rATP, rGTP, rCTP, rUTP and at least one (1) oligonucleotide 

primers complementary to the DNA template (the sequence of 

interest is operable linked to a site for the initiation of RNA synthesis 

by the RNA polymerase) , and incubating the mixture so that the RNA 

polymerase catalyzes the synthesis of RNA; and (5) detection 

5-methylcytosine in the DNA-template comprising: (a) treating 

the template with a bisulfite salt such that 5-methylcytosine remains 

non-reactive; (b) incubating the DNA template with the 

DNA polymerase, dATP, dGTP, dCTP, dTTP, at least two 

oligonucleotide primers complementary to the DNA template and a 

dye- labeled rCTP compound so that the primers are extended and the 

dye -labeled rCTP compound is incorporated in the primer extension 

products; (c) hydrolyzing 3 '- 5 ' -phoshphodiester linkages between adjacent 

ribo- and deoxyribonucleotides to produce fragments; resolving the 

fragments by size and detecting the fragments. 

USE - For determining the sequence of a DNA template, for 
detecting mutations (e.g. single nucleotide polymorphism) in DNA 
(e.g. genomic DNA) and for detection of 5-methylcytosine in the 
DNA template, and for preparing dye -labeled RNA complementary to 
a sequence of interest (all claimed) . As hybridization probes and in the 
synthesis of dye-labeled RNAs which are useful in quantifying the yield 
from an in vitro RNA synthesis and for preparing antisense and/or sense 
probes for in situ hybridization. Also for direct PGR sequencing. 

ADVANTAGE - The compounds are efficiently incorporated into primer 
extension products by modified thermostable DNA polymerase. 

EXAMPLE - A reaction mixture (20 microliters) comprised of 25 mM 
Tris-Cl, pH 8.8 at 20 degrees C, 1 mM beta-mercaptoethanol , 50 mM KCl, 
1.25 MeCl2, 100 microM dATP, 100 microM dCTP, 100 microM dGTP, 100 microM 
dUTP, biotinylated forward primer (2 00 nM) , 
reverse primer (200 nM) , 50 nM rUTP-propargylamine-6- 
TAMRA (684 microM in 50 mM CAPSO (95 microliters)), 50 nM 
rCTP-propargylamine-6-Rox (rhodamine X) (162 microM in 50 mM CAPSO (115 
microliters)), 50 nM rGTP-propargylamine-5-RllO (rhodamine 110), 25 nM 
rATP-propargylamine-6-R6G (505 microM in 50 mM CAPSO (95 microliters)), 
Tma polymerase 25 R (0.75 units), 30R Tma polymerase (3 units), Taq 
polymerase (2.5 units) and template DNA (pGEM 3Zf ( + ) ) (6 ng) . 
The reaction mixture was placed in a thermal cycle, heated to 95 degrees 
C for 45 seconds and then subjected to 45 cycles of 95 degrees C for 15 
seconds, 55 degrees C for 3 0 seconds and 65 degrees C for 3 minutes. The 
final incubation was continues at 65 degrees C for an additional 10 
minutes. 1 microliters of the mixture was analyzed on a 2 % agarose gel 
to confirm that the amplicon was a unique band. The remaining mixture was 
mixed with 250 mM EDTA (2 microM) and 1 N NaOH (10 microliters) and 
heated to 98 degrees C for 10 minutes to hydrolyze the primer extension 
products at sited of dye -labeled rNTP incorporation. The solution was 
cooled and neutralized by the addition of IN HCl (10 microliters) . 
Fragments containing the forward primer were 
captured on avidin- coupled magnetized beads and washed. 
The captured fragments were eluted from the beads by heating to 
98 degrees C for 2 minutes in loading buffer and analyzed on DNA 
sequencer. The sequence determined, which extended through the complete 
multicloning site between the forward and reverse primers base pairs from 
the forward primer, matched the known sequence of 
pGEM 3Zf ( + ) . (48 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - An isolated melanocortin-5 receptor (MC5R) polypeptide 
comprising an amino acid sequence chosen from a fully defined sequence of 
325 amino acids, as given in the specification, an amino acid sequence 
encoded by canine MC5R clone, and an extracellular or cytoplasmic domain 
of canine MC5R or of polypeptide encoded by canine MC5R clone, is new. 

DETAILED DESCRIPTION - An isolated canine melanocortin-5 receptor 
{MC5R) polypeptide (1) comprising an amino acid sequence chosen from a 
fully defined sequence of 325 amino acids (SI) as given in the 
specification, an amino acid sequence encoded by canine MC5R clone, an 
extracellular domain of a canine MC5R corresponding to amino acids 1-37, 
90-119, 181-185, or 265-272 of (SI) or of polypeptide encoded by canine 
MC5R clone, and a cytoplasmic domain of a canine MC5R corresponding to 
amino acids 63-70, 139-160, 213-237, or 297-325 of (SI) or of polypeptide 
encoded by canine MC5R clone deposited with the ATCC having ATCC 
Accession Number PTA-3455 (Al) . INDEPENDENT CLAIMS are also included for: 
(1) an isolated nucleic acid (II) encoding a 
functional MC5R, or its complement, the nucleic acid 

comprising a nucleotide sequence chosen from a nucleotide sequence which 
hybridizes under conditions of moderate stringency to the coding region 
of a fully defined sequence of 3945 nucleotides (S2) as given in the 
specification, a nucleotide sequence which hybridizes under conditions of 
moderate stringency to a polynucleotide which is complementary to the 
coding region of (S2) , a nucleotide sequence which hybridizes under 
conditions of moderate stringency to the coding region of the canine MC5R 
as deposited with (Al) , and a nucleotide sequence which hybridizes under 
conditions of moderate stringency to a polynucleotide which is 
complementary to the coding region of the canine MC5R as deposited with 
(Al) , provided that the functional MC5R is not human, bovine, chimpanzee, 
murine, rat, chicken or swine; (2) an isolated nucleic 
acid encoding a functional MC5R, or its complement, the 
nucleic acid comprising a nucleotide sequence chosen 

from a nucleotide sequence which hybridizes under conditions of high 
stringency to (S2) , a nucleotide sequence which hybridizes under 
conditions of high stringency to a polynucleotide which is complementary 
to the coding region of (S2) , a nucleotide sequence which hybridizes 
under conditions of high stringency to the coding region of the canine 
MC5R as deposited with (Al) , and a nucleotide sequence which hybridizes 
under conditions of high stringency to a polynucleotide which is 
complementary to the coding region of the canine MC5R as deposited with 
(Al) ; (3) an isolated nucleic acid (III) comprising a 

nucleotide sequence that encodes a polypeptide having (SI) , or encodes a 
polypeptide encoded by the canine MC5R clone as deposited with (Al) ; (4) 
an isolated nucleic acid comprising a nucleotide 

sequence having more than 87 % identity to (SI) or a fully defined 
sequence of 978 nucleotides (S3) as given in the specification or to the 



canine MC5R clone as deposited with (Al) ; (5) an isolated nucleic 

acid comprising a nucleotide sequence encoding an extracellular 

domain of a canine MC5R corresponding to amino acids 1-37, 90-119, 

181-185, or 265-272 of (SI) or of the polypeptide encoded by the canine 

MC5R clone as deposited with (Al) ; (6) an isolated nucleic 

acid comprising a nucleotide sequence encoding a cytoplasmic 

domain of a canine MC5R corresponding to amino acids 63-70, 139-160, 

213-217, or 297-325 of (SI) or of the polypeptide encoded by the canine 

MC5R clone as deposited with (Al) ; (7) a nucleotide vector (IV) 

comprising (II) under the control of a nucleotide regulatory element with 

which the nucleic acid is not naturally associated; 

(8) a genetically engineered host cell (V) that expresses functional MC5R 
and comprises (II) ; (9) an isolated polypeptide (VI) encoded by (II) ; 
(10) identifying a compound that binds to (VI) ; (11) an antibody (VII) 
that immuno-specif ically binds a polypeptide having (SI) ; (12) producing 
(I) ; (13) detecting a polynucleotide comprising (II) ; (14) identifying 
(ant) agonists of canine MC5R; (15) preparing recombinant canine MC5R 
polypeptide; (16) a composition (VIII) comprising a substantially pure 
polypeptide having (SI); (17) a transgenic animal, the nucleated cells of 
which comprise a transgene encoding (VI) ; and (IB) a composition (IX) 
comprising an agonist or antagonist of canine MC5R identified by (1) and 
a carrier. 

BIOTECHNOLOGY - Preparation (claimed) : (I) is prepared by culturing 
a host cell transformed with an expression vector which expresses the 
recombinant canine MC5R polypeptide in the host cell membranes, isolating 
membranes having (I) from the host cell and recovering the recombinant 
canine MC5R polypeptide from the cell culture. Preferred Nucleic 
Acid: In (III), the nucleic acid has (S2), 

(S3) or the canine MCSR clone as deposited with (Al) . Preferred Host 
Cell: In (V), the nucleic acid is in operative 

association with a nucleotide regulatory element that controls expression 
of the nucleotide sequence in the host cell. Preferred Method: Detecting 
a polynucleotide comprising (II) in a sample comprises contacting the 
sample with a compound that binds to and forms a complex with the 
polynucleotide for a period sufficient to form the complex, and detecting 
the complex, so that if a complex is detected, the polynucleotide is 
detected. (II) is useful for detecting a polynucleotide comprising (II) 
in a sample comprising contacting the sample under stringent 
hybridization conditions with nucleic acid primers 
that anneal to the nucleic acid under such 

conditions, and amplifying the annealed polynucleotides, so that if a 
polynucleotide is amplified, the polynucleotide is detected. The 
polynucleotide is an RNA molecule that encodes a functional MC5R, and the 
method further comprises reverse transcribing an annealed RNA molecule 
into a cDNA polynucleotide. Identifying a compound that binds to (VI) 
comprises contacting a compound with (VI) for a time sufficient to form a 
polypeptide/compound complex, and determining whether the 

polypeptide /compound complex is formed, where if the polypeptide/compound 
complex is formed, then a compound that binds to the polypeptide is 
identified. Alternatively, the method comprises contacting a compound 
with the polypeptide in a cell, for a time sufficient to form a 
polypeptide/compound complex, where the complex drives expression of a 
reporter gene sequence in the cell, and detecting the complex by 
detecting reporter gene sequence expression, so that if a 
polypeptide/compound complex is detected, a compound that binds to the 
polypeptide is identified. Identifying antagonists of canine MC5R 
comprises contacting a cell line that expresses (VI) with a test compound 
in the presence of an MC5R agonist, and determining whether the test 
compound inhibits binding of the MC5R agonist to the MC5R or inhibits 
functional activity of the MC5R, in which antagonists are identified as 
those compounds that inhibit binding of the MC5R agonist to the MCSR or 
inhibit functional activity of the MCSR. Identifying agonists of canine 
MCSR comprises contacting a cell line that expresses (VI) with a test 
compound in the presence and in the absence of an MCSR agonist. 



determining whether, in the presence of the MC5R agonist, the test 
compound inhibits the binding of the MC5R agonist to the cell line, and 
determining whether, in the absence of the MC5R agonist, the test 
compound mimics the cellular effects of the MC5R agonist on the cell 
line, in which agonists are identified as those test compounds that 
inhibit the binding but mimic the cellular effects of the MC5R agonist on 
the cell line. 

ACTIVITY - Anabolic; Eating-Disorders-Gen.; Immunomodulator ; 
Dermatological ; Antiinflammatory; Antidiabetic; Anorectic; Antipruritic. 
Mo biological data given. 

MECHANISM OF ACTION - Modulating appetite and/or metabolic rate. No 
biological data given. 

USE - An isolated nucleic acid (II) encoding a 
functional MC5R is useful for detecting a polynucleotide comprising (II) / 
in a sample. An isolated polypeptide (VI) encoded by (II) is useful for 
identifying a compound that binds to (VI) . (VI) is useful for identifying 
(ant ) agonists of canine MC5R. A composition (IX) comprising an agonist or 
antagonist of canine MC5R(IX) is useful for modulating the appetite 
and/or metabolic rate, or treating skin disorders of an animal in need of 
it which involves administering to the animal an MC5R ligand. The animal 
suffers from a decreased-appetite disorder and the MC5R ligand 
administered is an MC5R antagonist. The disorder is anorexia or cachexia. 
The animal suffers from type 2 diabetes or obesity and the MC5R ligand 
administered is an MC5R agonist. The skin disorder is seborrhea and the 
MC5R ligand administered is an antagonist. The skin disorder is pruritis 
or allergic dermatitis and the MC5R ligand administered is an MC5R 
agonist (all claimed) . 

ADMINISTRATION - A composition (IX) is administered by inhalation, 
oral, buccal, parenteral, topical, transdermal or rectal routes. No 
dosage given. 

EXAMPLE - Canine skin tissue were prepared. cDNA libraries were 
prepared by Life Technologies. A biotinylated capture 

oligonucleotide had the sequence CATAGGGGCCATAGTGAAGAACAAAAACC which was 
designed from a conserved region of the isolated melanocortin-5 receptor 
(MC5R) polynucleotide sequence. Canine MC5R clones were isolated from 
their corresponding cDNA libraries using the oligonucleotide and the 
GENETRAPPER (RTM) system. Positive selection was achieved by stringently 
hybridizing the oligonucleotide to clones in a cDNA library. The complex 
was separated from all other clones in the library using 
Streptavidin magnetic beads, which were pelleted using a magnet. 
MC5R clones were identified by PGR using a MC5R specific primer pair 
designed to be outside of the capture oligonucleotide site ( 
forward primer: TTCGCCGTGTGAAGAGATGG ; reverse 

primer: ACGCCTCACGGTCATGATGT ) . One canine MC5R clone was isolated 
from the cDNA libraries, yielding a clone of 3.9 kilobases in size. 
Identity of the clones was confirmed by PGR using a different MC5R 
polynucleotide sequence-specific primer pair (forward 
primer: TGAGGCGTTCCAGAGTGTTAT, reverse primer 

: GGAGCCCAGCACACGAT) , Sequencing of the canine MC5R polynucleotide was 
completed using one standard and seven primer walking reactions from both 
ends of each clone. Sequences of the MC5R polynucleotide fragments were 
assembled based on their overlapping regions. The nucleotide sequence 
encoding canine MC5R was depicted as a fully defined sequence of 3945 
nucleotides as given in the specification. Conceptual translation of the 
open reading frame (ORF) of the nucleotide sequence revealed the 
predicted amino acid sequence of canine MC5R as a fully defined sequence 
of 325 amino acids as given in the specification. The open reading frame 
nucleotide sequence was depicted as a fully defined sequence of 978 
nucleotides as given in the specification. (35 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - Determining (M) presence or absence of a homozygous or 
heterozygous change in one or more nucleotides within a target nucleotide 
sequence, using forward and reverse primers which are labeled with 
reporter molecules which provide separate identifiable signals, or 
unlabeled primers where detection is accomplished by hybridization of a 
probe labeled at its 5' and 3' termini, is new. 

DETAILED DESCRIPTION - Determining (M) presence or absence of a 
homozygous or heterozygous change in one or more nucleotides within a 
target nucleotide sequence, comprising: (a) amplifying target nucleotide 
sequence using forward and reverse primers to produce an amplified 
product, where at least one of the primers is labeled with a reporter 
molecule capable of facilitating the provision of an identifiable signal 
which can be distinguished from another receptor molecule if both primers 
are labeled, and at least one primer and its complementary form comprises 
a complementary sequence to an oligonucleotide sequence anchored to a 
solid support, and the primers introduce, abolish or hybridize to a 
target site within the amplified product in the presence or absence of a 
change in one or more nucleotides, and subjecting the amplified product 
to detection unit; or (b) the method of: (i) amplifying the target 
nucleotide sequence using forward and reverse primers to produce an 
amplified product, where one primer comprises one or more chemically 
modified nucleotides, bases or phosphodiester bonds so that a nucleotide 
strand which extends from the primer is resistant to exonuclease activity 
and the other primer comprises a nucleotide sequences having sense and 
complementary sequences immobilized to a solid support, where the primers 
introduces or abolishes a restriction endonuclease site within the 
amplified product in the presence or absence of a change in one or more 
nucleotides; (ii) digesting the amplified product with an exonuclease to 
digest the strand not amplified by the primer comprising the 
exonuclease-resistant nucleotides, bases or phosphodiester linkages to 
generate a single- stranded nucleic acid molecule 
comprising the potential presence or absence of a restriction 
endonucleases site and a nucleotide sequence complementary to an 
oligonucleotide sequence immobilized to the solid support; (iii) 
hybridizing to the single stranded nucleic acid 

molecule a probe that contains complementary to the restriction site that 
may have been introduced to generate a partial double -stranded molecule, 
where the probe comprises two reporter molecules capable of facilitating 
the provision of identifiable signals which can be distinguished from 
each other; (iv) digesting the partially double -stranded molecule with 
the restriction endonuclease whose site has been potentially introduced 
or abolished in the amplified product and subjecting the digested 
molecule to conditions to permit annealing to a set of the immobilized 
oligonucleotides comprising oligonucleotides which are sense or 
complementary to a portion of the amplified sequence introduced by at 
least one primer; and (v) detecting the relative proportion of signal by 
the reporter molecules, where an equal proportion of different signals or 
the presence of only one signal represents a homozygous presence or 
absence of change in the target nucleotide sequence and the presence of a 



differential signal represents a heterozygous presence or absence of the 
change in target nucleotide sequence. An INDEPENDENT CLAIM is also 
included for an assay device for determining the presence or absence of a 
nucleotide or group of nucleotides in a nucleic acid 
molecule, comprising an array of immobilized oligonucleotides each 
complementary to a nucleotide sequence within an amplified product 
digested by one or more restriction endonucleases and unit to screen for 
the hybridization of a target sequence to the immobilized oligonucleotide 
array. 

BIOTECHNOLOGY - Preferred Method: In (Mi) , the detection unit 
comprises detecting the relative proportion of signal or lack of signal 
by the reporter molecules. The target site within the amplified product 
is a restriction endonuclease site. One or more of the forward or reverse 
primers introduces a restriction endonuclease site within the amplified 
product. The solid support is glass or a polymer such as 
cellulose, nitrocellulose, ceramic material, polyacrylamide , 
nylon, polystyrene and its derivatives, polyvinyl idene difluoride, 
methacrylate and its derivatives, polyvinylchloride and polypropylene, 
preferably glass. Two or more oligonucleotide sequences are anchored to 
the solid support in the form of an array. The restriction endonuclease 
site is recognized by restriction enzymes listed in the specification 
such as AatI, Aatll, Aaul , Bael, BamHI , Cac8I, Cbil, Dralll, Dsal, 
ECO1301, EcoRI, Esp3I, Fspl, Gsul, HphI, Ital, Ksp22I, Lspl, Msel, Narl , 
Pad, Rsal, Secl, Taqll, UbaDI , Van91I, XagI, Zsp2I, etc. The reporter 
molecule is chloramphenicol, colorless galactosidase , colorless 
glucuronide, luciferin, and green fluorescent protein. Alternatively, the 
differential restriction endonuclease digestion is assessed 
electrophoretically , where the pattern of electrophoretic separation 
and/or the pattern of reporter molecule signaling is indicative of 
homozygous or heterozygous presence or absence of change in the target 
sequence. Preferred Device: The device is packaged for sale and contains 
instructions for use. 

USE - (M) is useful for determining the presence or absence of a 
homozygous or heterozygous change in one or more nucleotides within a 
target nucleotide sequence. The target sequence is in a eukaryotic cell 
such as a plant cell or a mammalian cell in particular a human cell, and 
the target sequence is associated with a disease condition comprising one 
or more known genetic mutations. The disease condition is 
adreno- leukodystrophy , atherosclerosis, gaucher disease, gyrate atrophy, 
juvenile onset diabetes, obesity, paroxysmal nocturnal hemoglobinuria, 
phenylketonuria, refsum disease, tangler disease and hemochromatosis 
conditions involving transporters, channels and pumps such as cystic 
fibrosis, deafness, diastrophic dysplasia, long-QT syndrome, Menkes 
syndrome, Pendred syndrome, polycystic kidney disease, sickle cell 
anemia, Wilson's disease and Zellweger syndrome, conditions involving 
signal transduction such as ataxia telangiectasia, baldness, Cockayne 
syndrome, glaucoma, tuberous sclerosis, Waardenburg syndrome and Werner 
syndrome, conditions involving the brain such as Alzheimer's disease, 
amyotrophic lateral sclerosis, Angleman syndrome, Charcot -Marie-Tooth 
disease, epilepsy, essential tremor, fragile X syndrome, Friedreich's 
ataxia, Huntington's disease, Niemann-Pick disease, Parkinson's disease, 
Prader-Willi syndrome, Rett syndrome, spinocerebellar atrophy and 
William's syndrome, and conditions involving the skeleton such as 
Duchenne muscular dystrophy, Ellis -van Creveld syndrome, Marfan syndrome 
and myotonic dystrophy. {All claimed) . (M) is useful for screening for 
polymorphic variants in the genome of plants such as during the tissue 
culture stages of plant propagation. The ability to identify polymorphic 
variants in plants such as due to somaclonal variation prevents 
unnecessary resources being wasted on plants with undesired properties. 

EXAMPLE - A mutation at nucleotide 3 5 in the connexin 2 6 gene was 
identified either in the homozygous or heterozygous state. The mutation 
was a deletion of a guanine at position 35. This mutation was referred to 
as 35DELTAG. Two primers were developed, each labeled with a different 
reporter molecule and at least one comprising a nucleotide sequence 



matching and complementary to oligonucleotide sequences immobilized to a 
solid support. This sequence on the primer was referred to as a tag 
sequence. The primers comprised a reporter molecule alone or linked to a 
tag sequence having matching and complementary sequences immobilized to a 
solid support. One primer comprised a tag sequence linked to a nucleotide 
sequence complementary to a region flanking the 3 5DELTAG region for the 
forward primer and a region downstream of this location 
for the reverse primer. The reverse 

primer introduced a base change in the wild- type sequence thus 
creating a EcoRII site. If the target sequence comprised a 35 DELTAG 
mutation then the EcoRII site was lost, as EcoRII recognized the 
nucleotide sequence 5 ' CCWGG3 ' , where W is A or T. In the connexin 26 
gene, the nucleotide sequence recognized by EcoRII was 5 ' CCTGG3 ' . A 35 
DELTAG mutation removed the G at the 3' position and hence, amplification 
product from a 35 DELTAG sample did not digest, while the wild-type 
sequence digested. After amplification and digestion with EcoRII, 
single-stranded forms of the amplified product were exposed to the 
immobilized oligonucleotides on the solid support. When the target 
sequence was homozygous wild- type, all the amplification product were 
digested thus removing the reporter molecule associated with the 
reverse primer. The complementary immobilized 
oligonucleotide (+) permitted capture of the tag associated 
with the forward primer. The matching (sense) 
immobilized oligonucleotide (-) permitted capture of the 
sequence complementary to the tag generated by extension of the 
reverse primer during polymerase chain reaction (PGR) . 
As the reporter molecule associated with the reverse 
primer was cleaved away by EcoRII digestion, no reporter molecule 
was detected at the (-) feature of the immobilized oligonucleotide pair, 
i.e. the ratio of signal from forward to reverse primer 
was in the order of 1:0. When the 35 DELTAG mutation was present in a 
homozygous state, there was no digestion of any amplification product and 
both reporter molecules on both primers were equally represented, i.e. in 
a ratio of 1:1. When the 35DELTAG mutation was in the heterozygous state, 
then the amplification product from the nucleotide sequence carrying the 
mutation was not cleaved but cleavage occurred in the amplification 
product from the nucleotide sequence not carrying the mutation. About 
half of the molecules in the total amplification were cleaved. 
Accordingly, the ratio of signal from forward to reverse 
primer was 1:0.5. (73 pages) 
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suspected of containing AMP, where the AMP is a polynucleotide comprising 
a first label and a capture sequence not present in the TP at 
the same position, is new, 

DETAILED DESCRIPTION - A target polynucleotide, (TP) , is amplified, 
where first primer has a tag sequence, the complement of which is formed 
on the opposite strand during amplification and is referred to as 
capture sequence (CS) , and the opposite strand is referred to as 
an amplification product (AMP) has a label; probe conjugated to substrate 
specific to CS, is contacted with AMP to form AMP detection complex. 
Assaying (Ml) for an AMP from a first TP, comprises providing a sample 
that is suspected of containing AMP, where the AMP is a polynucleotide 
comprising a first label and a capture sequence not present in 
the TP at the same position, where the AMP is formed by primer extension 
from a template, where the template comprises a complement to the TP and 
a target noncomplementary region, where the capture sequence is 
a complement to the target noncomplementary region, providing a substrate 
that is conjugated to a first capture probe, contacting the 
sample with the capture probe under a first set of 
hybridization conditions, where the capture probe can bind to 
the capture sequence under the first set of hybridization 
conditions and determining if the first label is associated with the 
substrate. INDEPENDENT CLAIMS are also included for the following: (1) 
forming (M2) an AMP detection complex for assaying a sample for a first 
TP; (2) an amplification product detection complex comprising a 
capture probe polynucleotide hybridized to capture 
sequence of labeled amplification product from a TP, where the 
capture probe polynucleotide is conjugated to a substrate, where 
the capture sequence is not present in a region of the TP which 
is amplified and is introduced into the amplification product by copying 
a template polynucleotide, the template polynucleotide comprising a 
target noncomplementary region and a region complementary to the TP, 
where the target noncomplementary region was introduced into the template 
polynucleotide by extension of a primer hybridized to the target 
polynucleotide, the primer comprising the target noncomplementary region 
and where the capture sequence is complementary to the target 
noncomplementary region; and (3) a kit for assaying for an AMP from a TP 
comprises a substrate attached to a capture probe, a first 
primer comprising a 3 ' end a first target complementary region located at 
the 3' end of the first primer, and a first target noncomplementary 
region that is not complementary to the first TP at a position 3 ' of a 
sequence to which the first target complementary region can hybridize, a 
second primer, label, housing for retaining the substrate, first primer, 
second primer, and a label and instruction provided with the housing that 
describe how to use the components of the kit to assay a sample by 
forming an AMP from the TP using the first and second primers that 
comprises the label and a capture sequence that is 

complementary to the target noncomplementary in the first primer, where 
the capture sequence can bind to the capture probe. 

BIOTECHNOLOGY - Preferred Method: In (Ml) the capture 
probe is a polynucleotide, substrate is from micorsphere, chip, slide, 
multiwell plate, a membrane, an optical fiber, and an optionally porous 
gel matrix, more preferably slide. The substrate is preferably conjugated 
to several different capture probe polynucleotides having 
corresponding different sequences, where each of the different 
capture probes can selectively bind to a corresponding different 
capture sequence on a corresponding different AMP. The substrate 
is preferably a first microsphere comprising a first spectral code 
comprising a first semiconductor nanocrystal and first fluorescence 
characteristics, where the first semiconductor nanocrystal comprises: (a) 
a core selected from ZnS, ZnSe, ZnTe, CdS, CdSe, CdTe, HgS , HgSe, HgTe, 
MgS, MgSe, MgTe, CaS, CaSe, CaTe, SrS, SrSe, SrTe, BaS , BaTe, GaN, GaP, 
GaAs, GaSb, InN, InP, InAs , InSb, AIAs , AIP, AIS, Ge, Si, Pb, PObSe, 
PbSe, their alloy or their mixture, more preferably the core is a CdSe; 
(b) a shell, preferably ZnS. The AMP is produced by a process comprising 



incorporation of a nucleotide comprising the first label into AMP using a 
polymerase or extension of a primer using a polymerase to form AMP, where 
primer comprises the first label, where the first label comprises an 
agent selected from chromophore; lumiphore; fluorophore preferably 
semiconductor nanocrystal, fluorescent dye, lanthanide chelate, a green 
fluorescent protein, more preferably is a lanthanide chelate selected 
from europium chelate, terbium chelate and a samarium chelate; chromogen; 
hapten; antigen; radioactive isotope; magnetic particle; metal 
nanoparticle ; enzyme preferably alkaline phosphatase, horseradish 
peroxidase, beta-galactosidase , glucose oxidase, bacterial lucif erase, an 
insect lucif erase and sea pansy lucif erase; antibody or binding portion 
or their equivalent; aptamer; and one member of a binding pair; or an 
agent selected from avidin, streptavidin, digoxigenin 

and biotin. The method preferably comprises determining if the first 
label, preferably a fluorophore, is associated with the substrate 
comprises applying a light source to the substrate that can excite the 
fluorophore, and determining if a fluorescence emission from the 
fluorophore occurs from the substrate. The sample is preferably assayed 
for the presence of AMP or to determine its amount, where AMP is produced 
at a detectably higher level from at least one allele of a locus having 
at least two alleles. When the substrate is a first microsphere, (Ml) 
further comprises assaying the sample for containing a second, third and 
fourth AMP from a second, third and fourth TP, where second AMP from 
second TP and is further contacted under a second set of hybridization 
conditions with a second capture probe conjugated to a second 
microsphere, where the second capture probe is a 

polynucleotide, the second microsphere can be the first microsphere or a 
different second microsphere, the second microsphere is a different 
second microsphere comprising a second spectral code comprising second 
fluorescent characteristics, the second spectral code distinguishable 
from the first spectral code, the second capture probe can 
hybridize to the second AMP under the second set of hybridization 
conditions, the second AMP comprises a second label, which can be the 
first label when the second microsphere is a different second microsphere 
or can be a different second label, and determining if the second label 
is associated with the second microsphere, where the first and the second 
AMPS are produced from a single locus, or differ by a single nucleotide. 
The substrate is further conjugated to a second/third/f ourth 
capture probe, where the second/third/f ourth capture 

probe can preferentially bind to a second/third/fourth sequence on a 
second/third/fourth AMP, second/third/f ourth comprising a 
second/third/fourth second/third/f ourth label that can be the same as or 
different than the first label and/or the second label where the binding 
the second/third/fourth AMP to the second/third/f ourth capture 
probe can be independently determined. In (M2) , after altering the sample 
conditions to allow dissociation of the second primer extension product 
from the first primer extension product, the sample is further contacted 
with the first and second primers under conditions in which the first and 
second primers can hybridize to the second and first primer extension 
products, respectively, and be extended to form several first and second 
primer extension products, where altering the sample conditions to allow 
dissociation of the first and second primer extension product from the 
first target polynucleotide and first primer extension product, 
respectively comprises heating the sample. (M2) further comprising 
removing single-stranded polynucleotides from the sample prior to 
altering the sample conditions to allow dissociation of the second primer 
extension product from the first primer extension product, where removing 
single- stranded polynucleotides are removed preferably by adding a 
thermolabile single- stranded nuclease to the sample under conditions and 
for a time sufficient to digest single-stranded polynucleotides in the 
sample, and then heating the sample to inactivate the single- stranded 
nuclease. In {M2) , the first TP is at least one allele of a locus 
comprising a second allele, and where the first primer preferentially 
hybridizes to and is extended from the at least one allele as compared to 



second allele, where first and second primers has at least one mismatch 
with the second allele at one of the five 3 ' nucleotide of the first 
primer, and at least one allele and the second allele differ by a single 
nucleotide polymorphism. The method further comprises contacting the 
sample with a flanking primer has a lower melting point for hybridization 
to the first target polynucleotide than the first primer that is 
complementary to the first target polynucleotide and can be extended to 
form a flanking primer extension product, where the flanking primer is 
complementary to the first target polynucleotide at a flanking position 
that is 5 ' to a position at which the first target complementary region 
is complementary to the first target polynucleotide. (M2) further 
comprises forming a second AMP detection complex for assaying the sample 
for second TP. Utilizing a third and a fourth primer. Preferred Kit: The 
label is provided conjugated to a nucleotide which can be incorporated 
into the AMP, The label is provided conjugated to the second primer, the 
substrate is attached to a plurality of different capture 
probes, where each of said different capture probes is attached 
at an identifiable location on the substrate, where each of said 
different capture probes can preferentially hybridize to a 
corresponding different AMP, each of the corresponding different AMPs 
comprising a label that can be the same or different as the label on the 
other corresponding different AMPs and where the instructions further 
describe how to use the components to the kit to assay the sample for 
each of the corresponding different AMPs. M2 comprises: (a) providing a 
first and second primer; where first primer comprising a 3' end a first 
complementary region that is complementary to the first polynucleotide, 
first complementary region located at the 3'- end of the first primer, 
and a first target non complementary region that is not complementary to 
the first TP at a position at 3 ' of a sequence to which the first target 
complementary region can hybridize, the first primer comprising a 3 ' -end 
and a first label; (b) providing the sample the sample suspected of 
containing the first TP; (c) contacting the sample with the first primer 
under conditions in which the first target complementary region can 
hybridize to the first TP and the first primer can be extended to form a 
first primer extension product; (d) altering the sample condition to 
allow disassociation of the first primer extension product from the first 
target polynucleotide, where the 3 ' -end of the first primer is 
complementary to the first primer extension product at a position in the 
first extension product that is 3 ' to the first target complementary 
region; (e) contacting the sample with the first primer under conditions 
in which the first can hybridize to the first primer extension product 
and be extended to form a first extension product comprising a first 
capture sequence that is the complement of the first target non 
complementary region and does not exist elsewhere in the first primer 
extension product, where the first primer extension product is the AMP; 
(f) altering the sample condition to allow dissociation of the first 
primer extension product from the first extension product; and (g) 
contacting the sample with a first capture probe conjugated to 
a first substrate where the contacting takes place under conditions in 
which the first capture probe can bind to the first 
capture sequence of the second primer extension product to form 
an AMP detection complex. 

USE - (M2) is useful for forming an AMP detection complex for 
assaying a sample for first TP. The method further comprises determining 
if the first label is associated with the first substrate, where AMP is 
produced at a detectably higher level from at least one allele of a locus 
having at least two alleles and the first substrate preferably a first 
microsphere comprising a first spectral code is identified by decoding 
the spectral code which is preferably performed prior to, simultaneously 
or subsequent to determining if the first label from the second primer is 
associated with a substrate, first TP, preferably single- stranded or 
double-stranded DNA or RNA and a polymerase, preferably 
DNA polymerase having reverse transcriptase activity is used to 
form the first primer extension product (claimed) . (Ml) is useful for 



particular polynucleotide sequences, whether based on SNPs, conserved 
sequences, or other features or useful in a wide variety of different 
applications. The method is useful for pharmacogenetic testing, such 
methods ca be used in a forensic setting to identify the species or 
individual which was the source of a forensic specimen. Polynucleotide 
analysis methods can also be used in an anthropological setting. 
Paternity testing is another area, as is testing for compatibility, 
between prospective tissue or blood donors and patients in need, and in 
screening for heredity disorders. (Ml) is also useful for studying gene 
expression in response to a stimulus. Other applications include human 
population genetics, analyses of human evolutionary history, and 
characterization of human haplotype diversity. The method is useful to 
detect immunoglobulin class switching and hypervariable mutation of 
immunoglobulins, to detect polynucleotide sequences from contaminants or 
pathogens including bacteria, yeast, viruses, for HIV subtyping to 
determine the particular strains or relative amounts of particular 
strains infecting an individual, and can be repeatedly to monitor changes 
in the individuals predominant HIV strains, such as the development of 
drug resistance or T cell tropism; and to detect single nucleotide 
polymorphisms, which may be associated with particular alleles or subsets 
of allele. Over 1.4 million different single nucleotide polymorphisms 
(SNPs) in the human population have been identified. The method is also 
useful for mini-sequencing and for detection of mutations. Any type of 
mutation can be detected, including without limitation SNPs, insertions, 
deletions, transitions, transversions , inversions, frame shifts, triplet 
repeat expansions, and chromosome rearrangements. The method is useful to 
detect nucleotide sequences associated with increased risk of diseases or 
disorders, including cystic fibrosis, Tay-Sachs, sickle-cell anemia, etc. 
The method is useful for any assay in which a sample can be interrogated 
regarding an amplification product from a target polynucleotide. Typical 
assays involve determine the presence of the amplification product in the 
sample or its relative amount, or the assays may quantitative or 
semi-quantitative. Results from such assays can be used to determine the 
presence or amount of the target polynucleotide present in the sample. 
The above methods are particularly useful in multiplex settings where 
several TP are to be assayed. 

EXAMPLE - 8 0 mul of 10 micron polysciences beads were spun down per 
conjugation reaction. The supernatant was removed and the beads were 
resuspended in 100 mul pf imidazole buffer. The beads were spun down 
again and the supernatant removed. The beads were again washed in 
imidazole buffer. After the second wash, the beads were resuspended in 20 
mul imidazole buffer. 2.0 mul of 100 muM oligonucleotide and 100 mul of 
200 mM 1- ( 3 - (dimethyl-amino) -propyl ) -ethylcarbodiimide hydrochloride 
(EDO made fresh imidazole buffer pH 7.0 were added to the beads. The 
beads were then incubated for 4 hours at room temperature with shaking. 
The beads were then spun down, the supernatant removed, and the beads 
were resuspended. This step was then repeated. The beads were then again 
spun down, the supernatant was removed and the beads were resuspended in 
100 mul of water, this step was also repeated. The beads were then spun 
down, the supernatant removed and the beads were resuspended in 4 5 mul of 
PBS pH 7.4. An amplification reaction was carried out using IX Amplitaq 
Stoffel buffer (10 mM Tris-HCl, 10 mM KCl, pH 8.3, 200 muM each dNTP) , 25 
mM Magnesium chloride, 2.5 U Amplitaq Stoffel enzyme, 200 mM 
reverse primer (5 ' -biotin-TTCAGTGCCAACCGCCTCAC- 3 ' ) , 100 
nM forward primer (5 • -GCAATAGGTTTTGAGGGGCATggttgtggaa 
gaggac-3'), 100 nm forward primer 

(5 ' -TTCTGGGCCACTGACTGATTTggttgtggaagagaac-3 ' ) (where target 
noncomplementary regions are in capital letters and target - specif ic 
region of the primer are in lowercase letters) , 1 ng/mul genomic 
DNA. The heat denatured amplicon was added to 2 . 5 mul of 
conjugated beads in 85 mul of hybridization buffer. The beads was spun 
down, by supernatant removed and then resuspended in 100 mul 1.5XSSPE 
(225 mM NaCl) , 0.1% sodium dodecyl sulfate. The beadwere again spun down 
and the supernatant removed to wash away excess amplicon. The beads were 



then resuspended in 50 mul of PBS/BSA. 0.5 mul of 0.2 mg/ml 
streptavidin-Cy- Chrome dye was added and incubated with the beads 
for 1 hour at room temperature. The beads were then spun down and 
resuspended in 4 00 mul PBS pH 7.4. The beads were analyzed on flow 
cytometer in PBS pH 7.4. The unique capture sequence- tagged 
amplicon showed sequence-specific hybridization to its complement 
attached to beads. Both alleles present in the heterozygous sample could 
be independently amplified and identified, and heterozygous samples could 
be distinguished from homozygous samples. (85 pages) 
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Martin-Luther-King-Platz 6 
Anal .Biochem. ; (1998) 256, 
CODEN: ANBCA2 
ISSN: 0003-2697 
Journal 
English 
1998-06397 BIOTECHDS 
A new method for sequencing PCR products generates sense and antisense 
sequence information in one cycle sequencing reaction. The sequencing 
template is generated by an initial PCR with a biotinylated 
forward primer and a nonbiotinylated reverse 

primer. The unpurified product is subjected to dye terminator 
cycle sequencing with the same primers. The biotinylated forward 
sequencing products and reverse products are immobilized on 
streptavidin-coated magnetic beads. An additional PCR product 
containing the full-length biotinylated forward strand is added to 
capture the shortest reverse sequencing products. The 
immobilized strands are separated by denaturation using NH40H at room 
temperature The nonbiotinylated reverse sequencing products are removed from 
the beads in this step. The biotinylated forward sequencing products are 
resolubilized with NH40H at 60 deg . Both sequencing products are then 
run on an automated sequencer. Since crude PCR products can be sequenced 
directly in a single reaction, the method results in a reduced time and 
cost of the amplification and sequencing procedure. This method will be 
useful in plasmid and diagnostic DNA sequencing. (6 ref) 
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AB The invention describes an assay for detecting amplified target 
nucleic acid sequences with a visual signal defined by 
agglutination through the linking of micropart icles with 2 distinct 
haptens, and alternatively, by linking microparticles to a capture 
zone on a lateral flow membrane or a filtration membrane with 2 distinct 
haptens. The sensitivity and specificity of the methodol . are based on 
bifunctional target labeling during the amplification step or subsequent 
hybridization that generates a bifunctional label. The method is 
illustrated by lateral flow chromatog. of bif unctionally labeled 
cytomegalovirus (CMV) amplification product. A forward 
primer carries a 5 ' digoxigenin label and a reverse 
primer carries a biotin 5' label, such that the sequence target 
for amplification of CMV is nucleotide 2758-3060. PCR amplification with 
biotin and digoxigenin yields a bif unctionally labeled amplicon, which is 
added to anti -digoxigenin coated microparticles and applied to a 
streptavidin-bound nitrocellulose membrane. The amplicon binds to 
the anti -digoxigenin microparticle wicks through the membrane to the 
streptavidin line and is captured by the interaction of 
biotin and streptavidin, resulting in a visible line of colored 
microparticles. The invention may be used, e.g., in the screening of 
amplicon detection for the purpose of more efficiently screening 
libraries. The invention is also useful to detect nucleic 
acid sequences indicative of a genetic defect or contagious 
disease when used with the appropriate primers, as well as detect the 
existence of nucleic acid amplification. 



Lll ANSWER 9 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



DUPLICATE 1 



MEDLINE on STN 
96090093 MEDLINE 
PubMed ID: 7580847 

Quantitative analysis of lymphokine mRNA expression by an 
automated, non-radioactive method. 
Vandevyver C; Raus J 

Department of Biotechnology, Dr. L. Willems - Instituut , 
Diepenbeek, Belgium. 

Cellular and molecular biology (Noisy- le-Grand, France) , 
(1995 Jul) 41 (5) 683-94 . 

Journal code: 9216789. ISSN: 0145-5680. 
France 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199512 

Entered STN: 19960124 
Last Updated on STN: 19960124 
Entered Medline: 19951215 
Variable gene expression, thus giving rise to variable mRNA levels, 
constitutes a major mechanism for controlling cell development and cell 
function. In order to investigate these changed mRNA levels, a sensitive 
and quantitative assay is required. A quick and easy method is described 
to quantify specific mRNA's by a combination of the polymerase chain 
reaction (PCR) and an electro-chemiluminescenct (ECL) detection of the 
amplified products. Total cellular RNA is reverse transcribed and 
amplified with a biotinylated forward primer and a TBR 
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(Tris (2 , 2 ' -bipyridine) ruthenium (II)) labelled reverse 
primer. The amplification product is captured on 
streptavidin-coated paramagnetic beads and quantified by ECL 
detection using the QPCR system 5000. The results can be converted to 
quantitative values with an external standard curve. In the present 
study, cytokine mRNA expression in T lymphocytes was quantified. Cytokine 
mRNA was measured at the attomolar range in a dynamic range up to three 
orders of magnitude. The ECL detection is quantitative, rapid and 
accurate . 
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